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A transparent window plat© (31) is fitted in a hole made in a polishing pad (21). There is a distance a between the top of the 
transparent window plate (31) and the top serving as a polishing sur&ce of die polishing pad (21). While polishing, a polishing head 
holding a wafer is pressed against the polishing pad by a pressing mechanism, and the polishing pad (21) and the transparent window plate 
(31) are compressed. However, the distance a is maintained constant above a reference value. The top of the transparent window plate 
(31) is recessed from the top of the polishing pad (21), and therefore the surface of the transparent window plate (31) is not scratched during 
dressing, thereby prolonging the life of the polishing pad. 
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mvm sffiti- sora, aoisxi, aoisxisj ssss.. bow ?w as an^gsi siaag. a sj- 

Efl QUI0I£2| J||2^gOII mi 310IQ-. 

oil maTaEa auwi^si kal, »eai ae&roas an -am etai arnoi^ sa 

0IIA|2| a*|2| gjqiS. HHS2U E»aB(step breakage), 3^21 S*r2| aEH Se iffloHl, BdPIU 

*tm, aHffitfl a^assi ngsjsf, diaiiskhi aa, aaa^aaof Anas asa taa^aaa 
"H ; aWii, asa ti-ssis) Missi 3H^. ±?i ma -a 3isa-aQ. pkhi era-,. &sj* 
ataxia Vsasai iiasS -aaais* aowii 21a. ig^s^i- aorxm 2ts 2011 wm 
WTflwWfi'fewB otasa aEa aurora saa aesws^aii 210. 

?«a|£a U£H.H3, aEa HISlfSOfrAtS .E 1 OH, Uaa HF2I- ITS. 8&» 71^01 S4Sr-.ail 

siq; gaasioiia on aooasa atuoi± (U), sro- s orsaa azfi»asi-. <i2), ai s oi^ 

CHS 3^ (13) 0| -S 1(a) S asa QtfK)|±2| £321 §^I35f (12) # 8& 

flSrS 0DOIP-. "E 1(b) S MISS Pd|0[^2| SS2| ^S|- (13) 3 301*101, ±8\ UWH 
(damascene) s S«&r= OIIOjUF. 




CMP £ ^EIESH0I1H°1 2330|«# 2I£3. S3SKa 2JD-. . E 2 £, CMP Ofl AfgSIS 3DI- 
§*PIS (16), 3! SOW 8S¥ (18) S *ga« 2iP. 3HIH, 30I9IIE (16) tot, aoi- 

laai Sas«offlii7) ■2F-wK&;.3!ei3i :s5* oa) .& anra.-xaaa) m r# -«3tio. 
•sown (15) a, set- (20) 4hw aora ipm. aomsEa sspie ao) (21 ) a ^*ft> 201 q. 

I (fivoo i ; S2i sr^ssi sasiQv.. ao^m ;(i5) s aaxiaiivaaasiioiffl eajsra awi 

3 aian, ; soffli (i9'Fs aoFa (21)! sooAi sraaa, ao^xe ns) a- gaasooiia a?) a # 
: iaW aasaa (ito ^-^a^offl (■tTj.^wta.-.aom; -«iaa.»oini a?) 21 aoraaaora 
a7 cmw; (is) a ^aa^oiia: (i7):2i:^fflSSoii aa ^pusi aaa. sow tj9> 21 » 
tfar: -98oi as^ss '-.?fs&K)i ssas-aaPKiniaov.-'---" 

«EI5S|0|IH2|. aora^ ■SStt aOEaSf. aJOS, (I) UEH.HS Preston 2^011 
2|SB VCBSQ.. 

R = k xP xV ; (1) 

wiAi, r s ^aaaioiiii2i aour, p = ^aa?Boiiai aoi-aou aclasis- set, v = soi- 
^im ^Eia^oiiH2) ^agsoi. 2itt istHa^E. k = uias^oip. 

sa, cmp sj aoiei -ass/ doi iaag aoia ^Xidiui, aos'ssi tis ^oii. ^aioia 

sQfl ojd} oi=]]|i jjioi 2|«8 aOHifEa 7|iS-ft Preston-i!M..2|4.K.AiaaeiS IgaCH 24 

Eon a saa. : eik anra2i aa^asj. aswHi t&a, aas-*o« 21^ ao^E2i ssH-h 
s aspsio. 

sa.Aiaaasr&eiis. aoi^Ei ^spi sjsh 4&321 qoi ais or§t!- sofstSm las 0^1 
DtsM>'oi aoj^aoi titm&gsi aadi- ass. asa daoi^2j sis =^^21 asau.-^aui 

a a™ asm aista aaoriaa 2 sid. oiaa aaa. a oh2i ch.^oi as n &\ mm= 
cMP^waoi-. ; HHaxis2i . cmp, ^msoi . sis GMp). oiiAi=,. :ghSE .§ apin^* 
mmm ?= f = :^aasiioiffl2i a^ons, aoi£H^2iJnis2i ^ raaoj, aaa asojs 2101 a 
a€*al5r la. afc. iaiasfei w/g a^!,i«aa.ssg aoisr -m^sdi nsoi, a 
ofagGi onja, a= PS121 aa?F a^aii sta. aa.sa. as §s ^ wawA-f ts^ 
(in-situ urn) §id), asa aasfe 'Wm s^wg aasicr, 

«7i2i aaa«ia*^'mi, aatfiia .im«g, »« *%?A»50!|J«L^'» lMSI o yit 1n " 
fitu e^]j» -ti^oi A'SMna. an. oaacH, usP5,433,65i 2 ssoii a aai7K ^ixiiaoi 

in-situ 311^21 7gg; E 2 Oil LEI-3 Bt-Eh 3t)L §9.K(20) 3! 301-a (21.) Ofl *SS?I-. (22) 

I asoffl. ^1 a^mrao{^s *s«i=Saoisa *§§*i (23) on 2i§ 8 aaa^f 
sas aa«is aaoi aa=ioia. e 2>on= eaihoi. stjq istau, aa^as epi *i 
«a ^fetrSBT aaa (film^aaw aiolr : aa.'«w»aa*.: bdksh as.s«. (33) 
Ei2i =aas as aamsq&r, aofjar o?) ~>\ (m s¥ei ; aor^a ^aa-a (23) a 
i 3» asilr " sTo. aa gxisra a^s, aaau Ana son A>aa= aoi ti^kwai 
^^a?i toisoii, ^aa ?i$a aas *fii,. asi^r asnaa. 

aa-a (21 ) sa, xiawxi as aa^aass :bi^i3ia, ±*i as aoraE7F A>#aa sck 
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33HI= EM^IOI. SSat!" ^ITS SOWS ASSHL.20 




^ sjojoi a"*iaor *a. ""■ #71 e»#aioi soi*b ooube); a/wtt maai- waiol goi 

£#£KH g^SSBTaHS ih-sitii. gATS* 4? 2i7B SOM SBTkSlO, 




Ett, ao^BH# .#s8Pi eoi^i ?i*b, #ej ^eis^oia^si eraj -jaw 

#ApiB5wla'«S-aD rtfiiwio* saw; *Eas; xbss hs stob ajMswem aw 
go, 9aioi.srar.etXMi9m-'3W)i «2i sasoisE^ wt msM. ssa«H_g 

fl^OI MOiLCTU gCHlOlAI BAH0WNI 3qOI mCh 01 QBSOfl, #01 ^H2|g 7JHS.S. M2. 
301 21= »AHWaf2| 3201 5§fSIC^ SH7I: 2iD. 

E*h ^H)S?4IOIIHd1l ££M ^xi s*= ¥=as Ota Qt. f2i?aE u^s, sm OBI 

mm th^^ou HHStf 2?, §e.H2) agon .2isH, ^aiesiioisisj obhob th^^h ste oboh #ob 

§22A12| 7I^S 7OT»I EI7I HBSfHI, 3013321 SSOfU Stsn2l ;^§0I §33*820= SSI7f 21 
Q. 

E*h aai- aoiGi#a AH3I2J aorasj '^^uti&Mi aof, gop-( $nr s= ■SD».asi- : *soi/d. 
srs asm* a= 2S7I- 2iO= ssw 2to. 

rag aAj 

s ws2j 39i i a3#>#7i saa *iaaj= ^bibi, a-* oisfcfoi ; ap^as ass - a& aoi§ 
*hm ahssi= aoiasAt, aoHHi aasgs soi-a. £ est!- 7R7h iasy ^s^a 

ail. iEar^sl i-aSas ^ J»T §a7hl s*s saia...ih-situ 01*21 gotsssi ag 
oo aasaa sw ste 3Ci*b, ^A.e'dWi/ASttaD^i'-aaete-aoio.- 

ath. distioi aoi^s ^s^ * 21= SotsssAif. abiaoo ^u- as^i -Masai 
73x1 sfe aoisa, .30^ jfjjo e= soresaiasofl .sipw. ar= assfe 2^71- sofssi 



a twHM2s assteia W-S*lr= 20ICI-. 

#>| a 1 ^ajg.SSSRI a 3DKH#SS WJlsm 301:SflE2h 30hSl# ^IJSU = 

71 aoraa- aohoi^& akwm aowis .jhwajs -^it^^^S^J^SMS?^* 
EHofexisssAH. ^71 aattH^ss ;aDi«ts anraMM Afsas aoiasAj. ^71 aowoos. ^1 

IS rSSoRWaF S^Sfe 3) 21- £71 #3^ S3ta* 3^21 Z^OI 3OBtSAI0flA|2[ 4-71 
S ^SWIAlfe, UI7SA|(HIA|2|.#7| 30FJII2I 8132^^131 ^S2| : #71 ^13^ 3 (Olth #3QIEh 

nBsofl, aoh7FSAioii #7i soisw a*a«sicn gojsqaE; , ao wfi agaoi misg aaaaD 




01 #5=- 2 S- 0|#2| ^S?t.S 



i oiloia sDi ^«aat ^saoi 2i= as «S2s sts ^ aonf 2) oid 



aof Ipi usm. affib&ii "«fi»aai ase-as (2E) at 7ie ^sme2i sr^saa (2£) 
# S2s^ss*ii 1 7H2i; sroiiAi .aQKH#s4 £3£i sr^aga ^si^ i aora#^2i i^.f f3 
3 a^rsM (2S) m QEn v $ 2iD. oim 2isa^ .-.apra -snsi'sraeaa (2S) a-^f 
*h siss v 4> 2ta aaa-Aisi ."staeaa cas> s-snfo a^s ^ ^ scf. s bss 
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1 08 7IJHS WSOflSE ?l«V-£ SO. 

IxiSSSS Q&oISjL- O ^SJHSa 52| 271 30ICH2S3 *SXHSS2| 2*e2#S; 271 30 
q|a^*oj qjch* QflSSSI SM&SS20 5711 aOl 21= .213 ^323 Sfe 31 (S??* 3) 

oi o. 

bibii sioH. 301012**21 s.w##2xb§soi 8rtBSWi.s:-(«PW)-ns^aHs.soi..B*a=- 
aor aowa, 321 g«oi sj*i- soiss2i a*2i sasoiu s^wsi ^§sj «^soi srasra a 

3d BO. 

27.1 'mrwitpi ffc.£ iViai.ia^^-'as 3 ; 6o 7ixjs ssssw. *7i ssi-2 
71 aoioi2a4 ■ *s3as2i« sr*eia« :e-.=, 2.9.x wf.pt se. si. 47 xio' Pa 01a, aowsi swe 

dim 21m, harass* #sxbs2j sais&soivaoBig .sMsala- 7i°j as spii eihs, 
omg& Wt&m m scrao. s& 30121 sans ssfasra spo so. 

271 M 1 82*171 -i*£> M 5 ^SS,: S0M2iS >Q73oh= Btllti^SE SOtfffS WO, 2 

71 soi-sia 271 ^eaMM:ifBiPi.jnm^^BAf9m ^t;gl^^7i^9JSl^? s ^ 
aofe-Aiasa«i; 271 '-aawgn aoi*i= saHs^jmr Aiga= soisiisai, 271 aDwoiis. 271 

#521 aoioi2M# saoi/g^ii 0121:2; o .nasor'eaai as a^siss. aaam 21= 21 
.« sgis'Sfe 3£~(aw» 5) 01a. 

2isai3lfa«*r^ sta/aow £= sasi asas* 

&&A111 4= 210. oitHi 21*1. aoKJi satt hiss * 210. 

7jjqi^(HIAJ°| adKlfSI la^OD oggSfe ¥tttf £99 I3¥ AWIOtlir. 30^3171- #Oia££W, 33 

« *gsor-£sia ajsoo, 7teatf hss^s-tsoi h^sick nao, or mzswm wn, 

fia? WW'OWMDI' 13371 |& :S .119% ^pl :MM0l=5t=f TtaStS;.3t£a. 

aioi --as ^moioj .^2a?i 3fe-*MM.:JMSttsa#b ;T3r:fiaoisfi«» iH*m sio. 

27i raairai 271 th^?¥oio 201*101, ^71 "na-sroi a^ss sti-oH! sj= =3* ^gss 
2 (SW6j :oio. 

OIM 2lt», ,a0t2ffl§ «§Sfe .-SHl-.ttOKHttBSI 30h29S SUIT. OB^EEflJ L£E= 30WJI 

gg jd^si aaiii£^H, aoi^aiei rn-srtu ts^s ^ai«t 4= sto. 

271 si i m&zm mt m ass. *ws m 7ixis ss^sah, 271 nsnrbi-.stie..^ 

?^LH2| 2 01221 ¥«M'/a OOWJiQL -.271 flSSQI aaWSSrBfSWa 31S iSSS tfe 21 
(S^»7),dlO, 

QIOH 2|*| ( . 30I2BIS S^.M.2|M 30KH2S2| 301^291 S 9Him ffll/ •S'MvA«»l2 afc. 




•271 fll 1 ^SjS S-28h7f fltf SI 8 SSS, SfftfSH 7Wa.SISSS«l. 27| §S0| SS8a2 

si ^saoroj.. 27i §as 27i .30^21 aaofl oisa .ur^atw aaaoi stew 271 sea^oi 3^sj 
oiofl 2|«b, 3oh2eH# mmtvz •rs^.2iwadftS.2S2i ^oi2diM Austin. :^soii |i= 




30FDJ2g2| 30120121 

1*1/ 30126121 in-situ ^lAlir * 2iO. 

27i m i ^sjs M 9 vse;:aaai««»7inn& aowi=a- zumm =mt[n, 27ls 

U}WW 271. 30KH2§ AK3 Ofl °SQmm THSIAia^lHlAi, 271 SOSia 271 aOIQI2f§^2fflplS 
a1!s*|, 271 30I-0I21S 30151= 30I2S(H1 A|ga= 30KS||MA|> 271 301-3011=, 271 30F 
CH212I ttl30ra# S«,^SS :§S*.I= S2FAI7I7I «€f 1 OI'S« 7HW7* S*aa. .'01 JH 

21 27i adiai2g§ a3oi :s# H0i2i2, 27i was, «ifii7tett .^221 ^sxiss oi^oia a 

-.n s .^a.oi 21= =s» #3^*i= '-.-a 9; pio; 

S $3Wd=; 30l2 : BI# SflOil .S)«| 30^28.21 apjtfSljr r^JJ 1 ^?^ 1 

21= .#=2J 5301 ^2321g W. S2S aUS HEISUl- 3 OKHOfl 21= a«S 53 IrgAISH, 
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SOhfefHSJ Irv-situ 70*$ iiAIIJ 4= 21Q-. 

7i golflsi rifaVS^i iesj i #3i aSaVaafei a^isi a±a a 3i. o*» < e s4oo*n a aa 
mmks. sfe 31 (aw 10) oid, 

savoj 3a rag 231^ 3?, 3 32321- Sa2| SSS^ 321-21 6 (IHS1T) 31- 400/ai . § ; 

Ira ^rftafii iow& sow msoti .assoi a^oi, .aora^a/aaraa #aag| 

IB. *IU2| ThWh, ffisT&titttaW AH5IMAI .tKF 01 Z«| (201) 01 q§_2fj: 4 

a»«5 mil £ aSfi £ iesWi siotE o e *aitt3i maw. saa aoKH#aoi s^oi 
= mo\ aoisa-, 

#31 SO 1 ajW*#WI .*ttt.5 U-*SS. S.W I UlXl 9 S^i= »H-HHI 31 ws sa^af.f 

31 ^oi-soa asaa- #3i §a2i #3uasaA.aa2i a32i a.±3r a.3h kw < a *2oaw> a as 
iS£S SIS 21 (aw i t) qiQ., 

^7i2F aoi. : a 01321 axaa #221 a £3 a .3 2121 2*3121 a±a e s : 40tw. oisha api bia<i 
301321 sass^a. saa*i as Hm*ia; ssisai, 01 ?m a a io«i> qi#2s sitit-O. 

#31 ]flaB- ttittPL *ta*0 12 ^SS, #31 aW 1 LH73 9 S 0IJ= SH-HHI 3I3IS WSaS*}.^ 

31 aotli alaS : #3i Irsa #3i alas 32121 a* B :(W2i .i?m as #oia a** 

AWIWAf Z?3 8 31 H SCHSf) 3h Qw <B s(30132| «n°| 90%) OICH, #31 L§ 

DO (SRJ2 Fffl^LH- £S #0i£W¥ AttlOOM ^JJil7h D€ 3SS 3 a^2f) t S, t a (301-321 

$asi'tn).a as ^3£3 sis a. (aw 12) oid. 

oicn 2i*i.' s-a- aoKH#goi ssrsis aoi aoisea. aOKH#soi ^^i^fp^i |#a= f 01 
aoi2i-F ; a, 103*21 2oi3f as spi iusm.. i3wsoi3is *aauw jml f^iS 

01 mmm. a?? ap.. 

#31 MIM 8I38K3I 9) a 391 13 -ftSS; 1 LH33 12 § CHii StLHHI 3iaagSaSMl, #31 iT 

§°| ^Sl 301DI#g% 5301 ?T=39EI01 >2iS Sfe 3t (SW 13) OID, 




#31 391 1 W5SS WSSF3I ?|*^ 33 lillSf, 1 13 (HI 3IXHS #31 S^12j 4- 

Isoo meTf iapj 22% or#a am tsas st= a (sw 14) op. 

*SHS OiSSKX in-situ 2|. #B1(WA| 30(#EH2| : .^§0|U- 301SSS2| g§g Ste S^CHI 

55' m 5sor*as«3ab..3S3F,siD. new, smst -«3nm aa earn. 22% oi#2s 
sfs aoi Hi^sism, 

^1 ai i fMW3r*sfe£*i • isTwi*.- •afiftii-4Hii-^^i»fs, aowiE% 2kiw» jwtei. 
#3 aoi-aia #31 3okh#S mm wM-wtMti mwM. #3i aohaa #31 aqKH#ss 

#31 a0iCH#M2| 3013S =§Sfe:^a S2 t A|?|7| mi 30|£ ^SIW CHoH ?8tHI 

as bMPd? aa asss sfe ao^ 15) 00. 

a SrSMAIS> 301-^ A>«31 CHSH^Sa XISS ^SEIO) 2131 WSW.J JS^f S2WJ?j3| 

?m aMM 3y>w.«Bi»'ia3Kao. : to-Ei-Ai, aoi-^i^i- th^chi ayaoi3i-«§i(a §^ 
s>= aoi 'aoi jqaa. nas 2,^, s«i wa«a asw ^ sa. 

#3i jo f-JW-a g-#s>3i. *itf so 16 aoKH#aa 7jW8h= aoi*o=ai ao>aa \3H»BL 

#31 aOI«ia,#3l 30KH## AhOIOII SOrai JHIBAI2J .^£H1HIAI> #31.301321 #3l^a01CH#3a 

aoioisAias:©*. #3i soiEH#aa ao»fe aom-aoo sjoiai. #31, -aam^ i lhs 15 
§ oi ^ vhjw. 31 jcoa aona aa oaaa'sr §i= av cs w ig) oid. 
s ii3NAi&,-a?v.tEan--iS'.s-oih:<.«iUN'^xiB aofara. aisskh spi osm. ^21 aow-o 
3^ ?r= ^e^jiia aw*: ^ 2in> & as 21 t^mmfttt-^ sia . 



#3i 3i 1 A^ia B#*>3i »ia so i? .sta& s^'is on 3iaa aoigsf/W. f^is^Ej #31 




CHI 



si«, ao^lou- 30i4s2i -SsT^sie .a assies ao. ass ass si 
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?\ 9\n#=. soRas.M 4=aa= a2i aa7i- «?aa_ aa asa sc oiaa aoi «_*i*ick 
49i g i a ta-irss. ..aw i6 as 1? oi SQifffllKN. "■#3 

f 2-QI 471 SDI-S1I2I 3n»aS 3>= 4=A1_ 211 f|_£S sfe 53 18) 

01 a. 

oiM sim. asa- aoiaraa (_ei_siioiia a) ;oi asse/asaa. mem asB aaroi^sa aoh 

Hoi, qxi _?7i -»wa- a-7r.aBS ss^ioi asote.as $a7is $ksf_ .?i.s» t f= jaw 
smal aaMa/asa---caoKHa*at-_*wfe a> a a?r.aaa _7i saa* a aa z^s 2a 
oh_ a_££Ai. 4-71 *»7is'*s».am.?iawi, -^raDMsi.-aisBffl- iepi asa a? ' *i 
sa^ S2f2i a^s sasfe s?« s ?f= 2s ^a» s sfe a. (a^a- t9) 010 . 

las Ssntfoc-raoia aowiou at!- aoi __oi swk aaassawAi, w aswo js 
I a?! uasoi. ao^ «nf. a_ aofsas &&sm -.^aa- 4= aa. __, oi. a^oij d» -5§ 
_C a»a saa^ aa aowaa . #21 .__oii atr _:£7K§aas&£ia _sw 7i*ii*ihs. aoi- 
^ =)M 5= aa^ as asstM w * aa . 

e asbflAi_, <Wi7i"2f sMh sum ¥ia a_ aoisaa Ipsai* i * a=j»as 
laaaaas 3}8_- 4* 9is.m. _oraa aaa (aoraiasaF a**fe a) a- arsaj aas^ a 
ast-aaift'-satt?! nsau-rpia&sapi: taajty-ascK 

491 : a 1 vsas. easts m 20 4z® lima 19 a ch^*h_hw 7ini_ aaiaxis oiaai- 

.01 fiO«"«lJj«Bl,-4«»7IM--.*»»"WS'~ ~ ~" ~~ — - "*""" 

Sana- =ot a= aotssas.sa 
„ as dh a?i sa^ass *a< 
as ssss *fe ,2.;(a^ : 20)«oiP : : - 

35 dS7K aoi;q_v3S7h ; ao. ^as*!- ^sa. oaacH aoraona*!- __oi 

S?2| Q|2|*t d2, S ; &5^2| TH^^Ofl aOR-1121 #2| Z^M 2J«e J^HS 

&20IO, •' 

s ^snM=. ^aAi m\ aoi2 oiM *aiac:.^M-Dia.-'*atr.fl*sAi tpisw-m 713 Aia ^ 

s trabfl Sa^sis «sth ass aopt *m a= ao^aasM A^sfcxi sm aa. 
oioo siti. anrai^s AMIS) aoi-5i2i. =Dfl7i- SasCT stu saaiiw= s^ee, ao^ ?m 
as aoisasi sawAi/.srs.^asip soi sun wo- 

1 aoWs ^uism. ^7i aoraah 4^71 aoHa^s. Awion aofflis iaua -saipw. 4-71 aqw 






7Kibi. ^71 adraoi tras <s7i :?Hwa-..^7i ^iC^I^ ^RitfSLSJf^nS?-''*^ 
■^71 pisses s*w ^71 as.K))i saapi. a= -as igss trfe.ai!(a?V2i) om, 

s ssofl 2isia, aoKH^sai aohas'a^ass s^^s^i aa^as *atfe.a 

Soil ill aoiSgs2i ao^gfsias* w> a2i_aoicH^s^2i_sa3i- aoicH4S2i aorasf2i .a 

4s a " " " "• " "" " " 

Sd'Si 

a2i 

^71 a. 1 rsjs sasCT 9i# a -22 ass; a^ si 01 .7i«a ssssam„ ^71 tr°i ^71 aorai 
4i^salri7faokH4 T S2i .aoialra zws ^71 aorasi dh^ehs axisfe 

aa; a= -^7i sfttsa.posFfe' aas a, -as as ^ass *i^ 31 "(sw aroicF. 

OlOfl 2WB. 

CH J) C£*l- PK ______ _ 

an! ao^Ii _2i~a___* a^a * abV "smsm: aown ifi*miss saw 4= 

:ao. 

491 m 1 =as sas^i ^-ia'fe .s-w a'ii __ss*i;-^?i aa a7i.adft_ 
aa> 4^71 aoKH^sa aorana z^s mmm aoiaas □ as m®s.g. oh_ 

21 (a W 23) PIQ. 

e _solAifr-» loiaaoii a«8 .aa aDfflias*..aaa- aorajasa aora2>a a^s aqSL^ 
So. raaAi. aoiu aoKH^ss _a-xi?i_ aoi an. zt* aaa as^sa as ^ as^ 
_■ * a7i tiasofl, aoh4 , aia in-situ tii^s _ai_- 4= an. ao^ a_ a2i __-_ai a-_Aia 
4 aa. pi oil sot. aowi -waft hiss aaa 4 acn. 

4-71 a 1 ^as __«E7i *m m 24 _a_. r?s 23 on 7ixa_ aoiaasw. aoi-^a. aoi-Aia. 
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cad 22 g =ai£j Aiih£s^Ei &>\ aarasi oiairs w^ara, #~)\ §si aoicH^Mp 5 

321- #71 30ICH^g2| aora^2| #33 H0i3fe.7IS«- Sfe 21 (*W 24) 01 

a. 





iaaTW aniraw soraasj z^oi ssmkie^ #7i oissas snows 7iss » 

= a# §g«S 2 25) OID. 

i 

aj-71 pgr i-iuS ana 2 sss&i 26 :&3§i. 23% irsssai. #71 # 
si #71 3DK»#»*'ssah-£2i=SDiaiai2i adra^si z^s ^i setej a son s?.i*>qi stqr&i- 

s %"sn site, aoi- a Eagci -21*1-, ."awiu- aDKH#si d^Agifc • a*?> Jta. «L3£S8 
gsdss am * sie* » ■* .'-Si3i dbsm. aai#EHS| irt-situ ?«=g sAi*r*> 2in. aorai a 
s trsi asas* sfc&Ars 4* gip-.. oiof ,si% ..••.aoHW aja^ wsa s-^aiij 4= sip-, 

#71 A 2'^8jS »a»H5--*sib S^S- 16LRXI 26 Oil SJOIE fetUSI'SK £= Wtt 

!O0 




£ 1 S". SJEW 5Sfll^0flA|2J .g&a-7r32| OflM UERHS EGID1, 'BEfffl- 
** UERHS 

£.2 CMP (H. AhS*h= aQL(BS») S»2| aj^S^OIQi 

e 3 s ; s .ssii tfAisa a ann£ tabta > -si so ffk s gsspi eoiq- . 

£ < B Ba.SfcflAlttffla.aDHIE ODW: SI M 2NKfe?ftt?l «ltJ- EOlCh 

se 5 =, a ussi ^Ai^EHa aatp= caohni) ?i m $.m&m%itp\ yst eoiq. 
e 6 s .a^si tf-AisiHia ; abniE. canra) si .so 4 oae isaspf eoiq. 
e 7 g,. g iMSsi ^Ai^EHa aqfflH iaow.sj ?a 5.<wi>&3*j7i *m£oo. 
£ 8 s, s sssi ^Ai^EHa aofflE (aora) si ?a 6 ohm ssspi soiq. 
e 9 gssi 4iAioaa annus odw si 5a i km gstpi soo. 

E 10 S, £ 9 (HIAISI 3DHBESI V «SJ «4»# UEHH= SOIQ. 

£11 ft, apBIH:S»a-Bff9t*p2l aUS) Oflg LEHHS £0|Q. 

E 12 aOhSSI CHi= in-situ S iaisflOIIH 53«S¥&S| ^SIMSSJ 

HEHS.S UEHH= : £cDI Q. 

E. 13. S, 2 : * ^S : 0J*Oia : ^P»-,»= aD|-ffl|S| ^ AIM SI U€)LH= E0IO-. 

E 14 S> in-situ S «siisiGi.ia i3^S^EiS| STMSIT i^MaS| nEjj = OIQ. 

E15 -& aPWIS Sfli5F= SSSI UEH-H^ EOO. 

e 16 gpjsofl a-^a aj-Ahgir ^PiMgsi heh=si piif lferhs eoio. 
e i? & wssi #Aisaa aoisflsi g&si ^ssi aasoia. 

£18 §, S .^AISEHtW Sit}' 3Qt§x|S| egOhxfl ^5S| »as UBLH= £OID. 

E 19 =, SOI- SS| CH!= SZWI in-situ S 78**1. ^Eie^lOIIH S32S^E1S| ^sqEgsi 

3EH=0IQ. 

E20.S. ej-Ex-u aiiR)i^.as]KBif'u5uie..«3^Qich 

ZtAjOf 

aai_^Ajaa g*i aa=si «eh 

disi- s ass aa #ah*ct ssspi wtf.Eaw caa asswa. e iss .oiudwu a 
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A|^EH2J 08 a MMWW LiEHHS 22S, S USa LHS# tOmS* 51= 21= OKJa. 

373 S ttS2l-« 1 SPSWI SlttlTSa g Alt! EH a OH 91 SIAIOUM Qffl aSttO. 

[£AI«a 1-11 

e a s s asa -:«ANiasi soias (sois-m a *n 1 .mia assia ati.soia oiotsi £3 
(HiAi, son us.eb'm L(£iy ^a±a as* ^aa^as sstt ^ss ^sioi 3 aaaasr 

SIS -TOI- a&. £ 3 OUAi 21 . S.SOUffE, 31 S ^SSBOIO. 

!?Saa'(31) S, 3QHE (21) Oil 2S0I #9 WHI 3 ?9Q| DI*ISCH73 SIQ-. a?\M. 

£K(fi) =5 &sa stuns (21) 21 aass mssM^.mn^ ^ *.a awa.aa. soiai 

Oil E 2 <M LIERHS Uttl- SOI ®0\ ffl (17) M ,73?3tt 30l«flE (16) aaOHE&HHI a97l? (EAI 

ggf) ol m 'asaa, 3o1sh= (2i) a isas (3D s. sr*sa. 01 m. w* s 3^*!- 
gseia. sth asaroiaa aqi uis^k^. 

souesais. as sa&aa as 3DH8E= 30^ umz&m stck . a oiss -aBrsjas 
soi AhSEin as as sa&aa. as sdiies,: soiAia asa. a*t : sdbie2| --aaeaaoi 
371 asa wm • dis*Ai°i tt \ m aorar as oiua, as oaobusi sooiiB e= sdi 
41=21' aaoiLrtia a^*ie* .aa '§a s.aa,:SM ch^ ssoi aa msoa. aas aae aws 

SO 01 ffla 213013 ES 30BIE2I .aaOILigOj: a£2| aSM iSSftKfl 31s aflSIIO* *PI 

asoio. a a son, aaa ; • aaAiwAia a*?,* .5 . aa^ -3?ii 212, ^sa 

S (31) 01 a a 3ES SZHH a&iaa 80ia2.v *aHS 01 £333*. fatfBOI&IES, 

:*a^ a^aaoi.a^aa usoia. 

Ol^o, g-goflAi; 30|I||ESAiS -:S*itt«BO| .4*5 •ayaOHiSfc'HWRftfCK 30ia aSM 01, 

^AIME SOIAia SflOia IS 30|SflE21. aaOIUSa W3*ffi> ,§a S^S \SIM EH# I! HOI 
SOI; 7» v^WAI'a a S 4 24^1 aSOIQ. 71S SMAia &3> ;a =?« & 4 

aaa Aaaa oitr^aaoi sasi-n, aoi-g^aa sass a 3§s Asa siae aspim. 
§-©2i ^as 3ottHE2i enroll aa aaa aaa aa #saa ni«- aa 01 ) a a *i2i n 
a^ofl sxni&is #aaa .mer-inaws; 7ks-"3i»Aia t.s #aa ^e s trssi $n--n 
waraewQ. 

301«EH2| 2SBE 3 3§S *l«fl, ^2 (31) 2| ffaSS 22% 01^3 3101 UOS|§fa. 

*saa. #5 (3i) a a 9i2i Hg.^ofl sxhsi— ^aa2i saw. mi- ^ai#s ?i§ st^aioii iox 
■Sit c»Wa»a w- oi#) 3 3101 u^oi-^ aaa :^E?h 3& es aiAi2i asa ss 
s^s la; oiaoiaE ass assiq-; 

*to&M i-CHtf »ii*a»s. #sxaa ^swsoflAi s^aa/'as vSMtAiwr ss ! on 21 ^ou « 
«S Ma¥M mqis »aaa ssa #£ia#a ^ma^ssias astia. 

.iwsas^'--* a zts ieaa *em asiswe; a#^a -saaa ^eoh msuAfe 0 aa an 
4ooxn oi§i3 3101 Hia-sisia-. o so- a« «hs as, #s 01). 01 sorai^aoiu EasAia. q 
oioise *soii a**ra se^ spi.wwaioiji. *aom cms. sis 31s, #aaon -sitt'tavsija 
as asia *i*tAibiai Et?; satt or^s 2.^ a s 10 — 20a™ s sis 3101 t»4.B bhpi 
IS; 9 mil as. aeVsial Ta^a&aia aa son em um an, massa sa 
someEon yi*i 5,ti. 

Ett. &a zf^i a s soiA^a' 7i^m .2asK)i :?jioiffl e= soisoEa aaoiusoii se§ 
aiaoTsiIoiiE a^iii. saws soiAia i^..a§ », vsaoi mota es soisiiEa. 
aaoiusa aa^as a^swt ^«as -a^a jd\ nasM,, 01a . aa«i?i ^isia #sa ^ipie 
aoiiii^saw .^HEagsfe 3ror;uia^*Ha. ae aa. oiaa *73a a^ous aasaia s 
a s siEaiais ^01 

w» { m& aoHiBEs, SG13IHE2I jus. waa ^aaflB oeioi viat' ssm a&^sijfl s<§w 
* 21a. .sofnEa 7&s.7y rnsma asia ^st? soiiEoa chsbais 01 ^aa^a aaa*w 
S3isasdia. 

b ^Ai«aa 30HBES, e 3 wiAi u-Eiy «EHa 3ia 3 *a aas e 2 a sois^ia (20) 
wi iissioi Ahs«flE an,, a^oi aaoiMa as senw aa^s sas,se.r(20) ou assioi ai- 
««be aa; oaf aae ^oi*f . : --»aa i # oi^a waa aatr aa •,a» (20) on aasia Ahgsii 
e aa. - 

ois-a aoi e 2 a aais«s, §&> (20 on sas sowe (21 ). a #aa as uia^tt aaa 
■an. sciisoii sDh^a ^§§jci (23) a aaiaaa uibsbpi 4 aa. 

Eti", soi^eh 4a&s (23) oflAi aAi*is aaa (24) a. ^E a as 01 ) a aasis, as (3D 
a 3 91011 ssas .as^sa soraa aasi-a, sDitH^a ji7)..a asoraoiiAi ej-Aiaa. ^1 
aa^sa soraa as .00 a aAi aasia, soi^eh a§s*i (23) s a 10 is aa asa 3 
ais, soi^a §as*i (23) mai saisis ^aa- (24) a'.asm eh*!-, soi^ieh aaaa (23) a 
Eilbis ^asa Hia 1% 01^3 3101 ui&sisp. 5% 01^3 3101 a* aasiata. oim 
a*e. aoiaa ^aas (23) s saois aa sE37i 73§^i aa rason, 3oiaa *aa?i (23) 
n at!- soi&aa 3saE a 3§a asoi aasio. 

[^Aiaa 1-2] 

e 4 s, s aaa aAtaas souie (3oiai) a a 2 oas assi?i z\n eoiq. e 4<a) s 
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S3E0I2, E 4(b) £ E- 4(a) 2) A-0 Ef3E0|2, E 4(c) £ £ 4(a) 2| 8-0 ¥£2| 93E0I 

H E 4(d) & E 4(a) 2J C-0 ¥£2| SSEOIQ, E 4 MAI 31a — 31c SB. 32a ~ 32c & 

a £A|*!EHtHIA)^. SQI-JII (21) 71= 3v7H2j :7H^ (32a, 32b, 32c) 1 .USD.. 3aa.JW 

(W*5 ( «SXSIO tT-atak (32b) (HIS #5. (31b) 01,. «W (32c) M& S9 (3.1c) 71- Z£f S 

«SJffl SID ' E (b), (c), (d) 0)IAi;ES2i SDH (21) 2| 4S2I 3 OI-aOM (21)21 53012, 

ESS) i& (31a ~ 31c) 21 4*21 301 SSS| gt]K»£**SI 5S0IQ. 

a. (3 )a ~ 31c) 2| 53£, ojom (21) 2| 53011 OMOI IHCflSlH, 2|\ DISSS 

( 32a ~ ffic) DIQ aSQ. OlOfl 2|W/ Z{Zt2J (32a ~ 32c) 2| HK3^£ 3*13 2£ SSISh 

2 ha. 1 r^Rwaftf 2jWlow (2i) rniAjs, adra .c?j.) 21 .53 w C3i« ~ 31c) 

21 <*QICH4§^ 5S2| aaiTS. 3H^* (32a) 2| STB (31a) OflA) 7t§- ^2, (32c) 2| 35- 

dlcl Q|!!ffc 1& (32bT2l ife (31af 21 nSSS;^** (31a) 2) MSJifilh 

(32c) 2i msaei -7j2i §2^ ijois aoi. Siov 

UIHtf HUH (21) # E 2 (HI LJEH-H:= 30HJ3NH! 3*tttOtv;KI8£>a 3DKB (21) = S=3 EH.0I 
= E=^4wil 2j# §&> (20) (HI ¥*rflOi 2iD: "E#. E 2 UH&.WMja) Oil g*IEIO| a 
i -i*srSlW-*«b*flb; SS? Kb) , (HI «4B0Ua= WW* (22) V <2Um (21) (HI « 
SaOJ 2t=? (32a - 326) £ 28 2iQ 

SDI-21 7HAl3^= 2^1 (HI AT '3 DISI 2| 53011 i tiltrSSI S0KH4«* 5321 0&SOI. ?t»-.*S.» 
(32a) 2| ^MOI "30ra2|-4-BI2i ; 5FS01I AfSSD. OlOfl 2JSB. SOte'EH *§S*I (23) OflAI 

|S, »W C32a) M 5*301 2i= §fe (31a) i Slf*K= ¥011 2|o« 30F32I SfEH^ aasa 

2JQh gut- (20) 01 tISSKJl §&> (20) 2| 
: ffltCK §9!" (20) oi a 
301491 (23) 4<HI 

(i&r^T Esa: nlwsrAizHf^s.' §&> (20) 21 as^oli 21*11 gsam-. 

^OlgamS^D^EH SsStTof* S^AI?I3 SO. OI OH 2|*B, «£- (32a) MAI 

1 S2| ^EISSflOliHM S0hS3*MIB0H2. 3OH02I EEOaOl «SH2P-. E£fl adfl = 00) Oj^,, ^ 

ssii2D. oi^tHi apfss; E20js*spi mhs emsiQ. 

=aW , iit"aQB* (2i) 2i ?rdi]q2,; 3oi-» (21 J 21 53011 cm (32a) 21 #a- oia) 

□HI2 _ 

§2| ••.BB£3K3a*IBCF. 

"lEHAI, 30fg§2| ggOlU -*t$m i3l4EH(WAI ,2:..e!«IS :Iiag|OI (32b) (MAI 

3|q&? (32b) -?f\»« QB 30^ «§§XI (23) p .Sf AJ?IEf :*I3 SP. 

"Ian o»0»S, c 2a4SSS •■e*l«KJti TH 1 ?^ (32b) 2| #S (31b) 2| 30ttH4S^ 532J IHS^ 
OILi 9,^)111 i7l4EH(HIA| 7j-§- Q2J Jia^OI 310 (32c) MAI ^AIS1E# SStlQ. 

(32b71 a5?F& SSitf r «Bi2S ^AISIS SQ. Ol^aiOL EiM4AI(HI= gOhSf^aa 

oil? Atgfi-I- as th^m fla.aot. 2i£. tr2i sdhj^s* 5ss, -aoiaai 53011 

30F4EH -(23) (HIA|2|. :£IHfOI OIEI ^SStSlaE SfOfS* UHOB, □§ TH^^S 

SSeiS HIOI^S ^»SICW . ?Hs l ^M SSS8E SD. 

E«>> & ^Al^fflOflAIS §&> (20) i 3 7H2I 7Hqi¥# 7^2 242, ^30^ (21) S-fOI S»QCH a 
= 3 7H2|. 7H^?^M 7W2 a=DI, am ?H^^2| ^= 2 7H&£ £12. 4 ?H 0I40IHIE SQ. 2 
3?, Olw 3H^2| *Oil BiWti t|4=, 3Dh4ffl2|. 5|^# 

s ^Ai^&ia 3o^7h ixia-oi a= 30^ioii : Ai=, ?hWoh> Wagon ^K^-Ji jojo^f 

(21) 01 a^l (USOII- Effl4(HI ' Hl«l gOI $4301 M^SSH^E, 3D1SS2J .3t 

I=. ^2| 2^SJE7!- §0IAI3I mSM, 30HH1 E= HISS "Batt 'StCfS ;*»K aCh. 
[^AI^BI 1-3] 

E 5 S. S '-fllBgj flAISBia SMIIE (SOVai) 2| «| 3 MS «f*K7l *rt+_SOICK oo E 5(a) = 
S3E0ID), E 5(b) S E 5(a) 2| D-E VS21 33E0IQK E 5 (HIA) 32 7H?¥, 33a ~ 33b = 
SB (3D 2| 2f ^SOIQ. 

g ^AI«EHMIA)2| 3DhJfl (21) = S^2| ?H^?¥ .(32) V 7W2 21CK 2 7H^?¥ (32) (HI .«X1.SICH 
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i 

o 

oi- *jq. (3 n = cfgoi Jjc^og a0) °m, o*Qffl (21) 2| SSOfl £Htt SI!" (31) 2| 30|£H£M- 
a^gsj ( ^y^) 3 JHSIW (33a. m 33c) (Ml Al QE.Q. WM (21) || ^ 
f3lf 21 oiDO^M" a^sTSaW. 33a. Wor ?1S- 33c *jig0| ?F§- ail, 33b ^gg 33a 

iSartsfei Slli n?2i ia.acSiP aw ath oil asn, «s- (3D si.-eorottM saa na 

IfS STISISS'IBSWFII SID. 

as on °i wsoij nsw 4=xim afssk= s?, laon ais^a 3*h- sk= trs- on s, 

oiae aam*:£ 2 oil. .uers aat§*toii 3*»hs aissjo-, 01 2?. §s> (20) oil §«aw a 
4"h>¥ (22> aatf« C21 >; on *0goi.a&.a?¥ (32) -»a*r£« to. 

g- Sis --aS, 5gbT aoia &aa 53wc.01.saa; 01.01 aw./soi^ *ss« 

wf "tfaaSona Ti?f 21 aoeoiiAf ®m\u. aoiaa .ran (23) a aws L = ap< ;fg 

01 oj uus sa}*H= IWfl 21*11 301321 gflPI* 5MTSQ-. S9f (20) N = SI 1-2 MAI 

^Ofl filabl 2A= (31) S2|'33a ^SOfl ESWIJRI2I ,ARKS«. §9? (20) J J24CHI 3 
iS^-wan. mEW Ifl 1-2 ^AI*EH2I- SSSoKHI, 3 AIZ^S OISI EH- ^§^H ^2., £1 

SaaJjSi Manila Vwiro^&i^awa'Wi <z» t« 
a sd. 

01 tfAI«aM/£E. 3cfl 1-2 :«AI«BISI- SttttTI* aQWSL. SM33S0I gf^CF. HflSSTJB | 

ar (2?) 2rsas?wsjq2. sun-n (2i) 21 aaw^j^^ 21 §21 33a.^«2j 
nw#s : aohwi masor 0 01 ; eis =211^011 asa trs- on sa 33a vsoi -s^sck 2as, 

~iai jy btnisasj -.'iradni ^»r4s'«, #s (3ij .s-.a7i-^aioflAi 2 ejais raantii s-as 33b 

Alii* .iiaTO J aEW^i3fe| Si^^JS^SBS 

(a?Ji?i^^ s?w?i=* tta so. 

-ipiri ojnss cai^ssi »sgtQI 'SS '(31 ) S2| 33b- ^S2| '.H.aSE 0 01 EIH. Ea^Ofl 2| 

1 1 5iA«iM-jf ^p^ naw la; stliss asaa. disk &ol em^aiois ao»ag; 

ilaofl i'disHJi Mi.nQisi7i ibsoii- eeii^aioi n-wtm&t9£ aoi ap. 

s ^Ai^fflonAib, aora (2D s »?woi aadi 3 921 3*i# 3»^^"«»^;*2^» 

04=;' abi^Qi'2i iFire asa ^M 

lad* T 1 ?^ s «hwi**'» 5i»s-'affaiss*i.:'''aoiss^'aso u-a^-w ^§01 y^ma... 
8(017371 on son. aoiwi e=. uiss ssfsf 4= acfe aa. 

01 S!AI«EH(H|A|2| 30|§S|OflAI, M'M:*Hm%-9SM&^£8P&JI^ 

aa*as a a. 

l^AI^EH 1-4] 

SaEOIOlT E 6(b) ^ E 6(a) 2| Fr6 !?«2J ESEOID. £ 6 MAI 34a ~ 34d ~ ^5 (31) £ 

2i ias2i aqicf. 

Si E'lfaTa wi*»i Daji sol oio«: 2i*i. ^5,X3D 2|- 3nHJ#s«aa, raa 

§#a4ys aafm aa - J '^0^121 saw ■•Jftyo. 20^^.2321 ngSf^JI 

(In 21 JE32I 4 5 34a, 34b. 34c, 34d M 73§t^ 2^. :34a ^^01 ^2- 34b ¥S0I ^SffllS 
^2; 34c ¥M0I AflSlMS 2*2, 34d ¥M0I 3?fl EICH aQ. 

oia^ <*um (2i) a e 2 oil loji= ui-ei- as aois*j2i aowsXi Mmta. 01 s^oae, 

3BH20) I T7h44?22) I . aDWl [21) 2| 7H^ (3ZV» a«S»-«!Ch. 

oiOl- 7HAI2|^M- 'i^EHMAI a0FSfl2J 5aM EH^f. S" "(41) .21, SOUS gW* ^321 IDia^OI ?V2 

IS sJa ^iS aora «S i sSw a»s&. om sm . so^a ^s&xi (23) on ai sawwi 
2a ^o^ n?) 2j aia^AT twM aaWa ^3s*r (23) s ass a s, trs on 21 34a 

«mSsm^ m\ ■ a« oiDPia SsllD. (32) 011= M .1-2 s A|*ffl(Hl 2|^ SO- 

tfl^ Sxiaa^Al Sai ^f) r *-S5raoi an ser (20) 01 ssshs ^ixiggaAi 
SsiS d& iSSa Tserlzo) 21 *i«ofl*- aQ^a *ssa (23) soil th^^oii msm a= 
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§• (32) §2| 34a ¥M<HI £S*K7IWa2l Ali^S, (2D) 2) SIS^OII 2|3H ggaa. 

QKFAI, SI 1-2 gA|*!EHS* Oh*W-AI3, 3 013 ^ftJE&aSM f n. ?I*3££!!API- g 

371 dsg g^t!- OS a AI520I 22^13, SOteJtH #2§xl (23) 1 §*fA|?l3 SO. 

3SII1.. 39 1-2 ^AltiEHa O^KKIS SO^g.. EEfl^SSOl 

E»«r-Ban«..ei)-5i,*as'«owjii 301*11 <2i) 21 sgoo qisj f s J 1 31 l#3ri 34a 

^g°1 I|21fS Sfopg, mggoi 0 01 33 £33011 2|oH (31) §2J 34a ¥MOI £3SEh 

nag scubas! a§2i sue a e^uo ^§21 she^k a*fscr. crew, sotf §21 aaoi 
u=r=i SHa 2 ssba nasoL -as .as.-pi* s.21 34b ^mohaj gAitem ew&u. , 30 
§§2j asom sf£w ^si srs on §21 34bV^MojiAi ^ai^i-es 22-0 pi ^BAi^sa; (20) 

5 aaaorsas *maaiAi7F MEiVasas^tJ- am soh^eh (23) a §^i?i7I)>ot 

21 Ali^# AIZ^ES SS*H2. : S0f&B1 ^S3*l (23) &KHI 95 (31) §2| 34b ^SOI 

»1 HII.S0I-3EH (23) B : S^A|5i|£a SQ. 

nan, EM^IS§# Sf^SKflv §5 (31) S2| 34b *?M2| ISUE 0 01 an, E&I3(H! °l 

511 m t31) S21 34b ^SOI castas. :0iaM^ 3D^§2| S#0IL|- 5«)]J t§i ^ (31) § 

3 IISlfDI 5f2te 34c ¥SSS aSttK. S0«3/ EEII3SS* B V&gWL 9S (31) 

S21 34c ^S°l. IHS^E 0 01 an.. E3201I 2|S8 9B ( 31) S3 34c ; ^M0| £232103, 012011= 
SOhSSSJ a§OIU sir^MI ^Sl (31) S 7I§- :I]ISI STOI US 34d ^SES S^tfCK 013 

2oi Eai3Ai!= 30^21 aaoiu 4sw ^son mtm siz gm\o\ x= a- ^ssj 
sokh^^ ess, aowai aaw ck^u "aw naspi mison, EagAiw n ^moi £23£ hoi 
bo: 

E*h S MAISfflttilAIS g2J,4 SOU M aSSm-SOTS!", aSfflfe -"2 5 E= 3 3J0I3E an, 

tri- .a. otri 
s -T- >aI— T> 

0IOS- 301*18 AJS9E 2i= 301§*IO||A|=, SDI-aiOfl SI" S5^-°1 SOI -2 1301 HI^MoaXISS 

gxiaoi 'fflSM/Ea^oi 2i4g 921 s^oi £#301 s^sies m^sohee, soigfH 3§ 
3*1 (23) s m8& 9 *a'a' astJEsai.- sohgg2i aaoiu :^§oi 7\>sm®a. 01 
on 2ioi sfflM Mm ste-ema s7ia.aDHHA»ir 4= an.. sow £= 921 seasTt-aiQi 
jqEs aowi : e=' hiss sirs 4? 2io= £aeq- 2iO. 

^71 fl|A|«ffldiA|2| 3D^*|0«A|> M. \-Z ^AISa»£F gOL. SOH^EH (23) (HIAJ2I 4=lflF0l 

s aa«iE sa. 

[MAI^BI 1-51 

E 7 a, S SS2J ^Af§€H3 30HIIIE (SOW) 2| « 5 0111 gSSPI *ltf EOICI-. E 7(a) = 
gaEOmT E 7(b) = E 7(a) 2| H-l ^S2| &3E0IQ. E 7 <HM 35a ~ 35d S ^SJISO) 
01 Q. 

s mai^ehoii sie-aam (21 ) = ani2i m=?^ (32) s :3»a aa: .01 th^^ 02) oh ^*ia 

01 Sl= S«SS^2J (31) 4 §2| ?SXBS : (35a ~ 35d) 71- SE2J S^£5 2} 

E^ ?fa EflOiE §2S 3*TE|01 StD. .. ^SXBS (35a 35d) M ^^OflAI 1 3^ :--«teB*£3«l 
301-a (21) 2J E301I ..DHLNS'5 (31) 2| aD|Dl^S*2| IBSgOl Ef^ES KSItCf. 

oiastsDhii (21) m e 2 oil OEfts yia--.i/s 3ora-*l2i ao^asAi Ahgtta. 01 s^oiie § 

6 (20) 2| (22) = apt-Si (21) 2| (32). 2f 2SE^ t!D. 

30h -3n : A|S|*d|& i^l^ffloilAi 4 §21 ^SWe (35a ~ 35d) 7h Sj#a01 2J= KOI 30021 :^B12| 
B^Ofl A1SSD\ OlOfl 2j3fl, SDI^ai SS§*I (23) OflAl SABfOt gc!l5S10IIH (17) 2| 30B(HI 
M ao^ffl #§§*l (23) -B SIBU'V-V. 4 §2| ^SIBS :(35a ~ 35d).7l-. =l§a01 .21= 

mm wiisfs iHw 2i*i .sora2i sjtrso... ser. (2d) 21 aawi met §a (20) a 30^ 

(21) Ofl ««aOI Sl= ?H?^# OlSSftl 30fSg2| 3S0IU: e,^BB «fe 3 1-2 

^Aisaia shsfes gas a^D. 

□an. a t-2 ^Ai^EHa o^ras, soe§, Eaiassoi. s.^aa.. EM&m m sofsii (21) 

2| JESS WWII, SOWi (21) 2| E3(W CH*}- 7H^2| §e (31VS2I egjjg (35a) 2| gottH^ 
'9* S321TISifS. SOOT. .fflSSOl 0 01 EIS EEI^OI 2|4| ^SJBe (35a) 2| 3E30I £#Sq-. 
Ha3, ^SXBS (35a) 0§A|2J &2| ifgf §01 §7©h01 S§aa2| §SEU- e,^™ *§2| §gE7|- 
73SISQ. lOehAI. 5{§a01 2i= ;■««!• OO'-OM-MUS (35a) .hKISHU ^SMS (35b) 

71- '92| S4f30l aE^ ShOl 30hS§2| a^OlU Si^-W *Sa SI-E5 t!Q; OlOfl 2148 ira- 
(31) 2J. lESS SO|*0. (ZT) 2| E3MP- IHOIH, Stf-^SIS. STS 9» (31) 2| asoi gOITaAl § 

g-siEs aoisaai- a« e=: ■sf^w-.-^sCtfAW- * si?ii a&. nan, s ^ai^ehm ?m s 
oh§xi(WAi= ^oessj aa es stsjo *§oi .sat!- 7H^¥2i 95 (3i) 21 sass *iaa aj©^ 

4 spi ragM, -a. 1-2 ~ m 1-4 ^ai*ehihi 2itK soi§xia soi 3o^2i asoiu §§011 
AW»H?'a?l-*i*t« a&oR sofe 

las. aDSsi ' siar^saa-^^roi, trs 01) 21 *ams (35b) °j soicH^a^ ia'ei isif 
e 0 01 an. Eaigofl : .g«i mswis (35b) s^soi ^sascra-; omm^ tra- on hai. msnra 

(35b) ¥tta"«KI*ffl', ^2 IBS (35b) 7h #2| a#SO| BES ©I-Gfl aO|^g2| a#OIU- st^JlD 

e stsa tich. aotss. em^sss □ sj-^si-oi as (3D 21 ^gjjg (35c) 21 301014^. 
5321 uaifE 0 01 an, Easoii 214B ^sxbs (35e) ^soi .£#aaoa,. oiaons 95 od on 
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agoiu- -st^g f§§ sen .t» ., 0121- 901. .5312x1011=. ao^asi agoiu sfff «*sw 

Afl^n 215 7H??i gxiaOT21=- £T ¥HJ2| aDICH^a^ S3S. 20^°1 iSOfl CHoH 101 

2i7i aisofl, Ea^Aiofl n.^soi £4 t a= uoi sick 

HEIil, §• ¥5* (35a, 3Sb, 35c) S WaSH= EfOI9« ST7I Slot, 30^fH *33*l (23) <HIA|2| . ^» 

sfoi diei ^gta "g assrao- ^otsg ohoii *mv aoiat gras dse sooiitfit g 

*I*BE SQ. 

ESJ-, SfS- (31) (M^ 4 §2| .^S*HS (35a 35d) 71- 21 #3 fi AHoH 21A13. 2 §, 3 S E=^ 
5 § 0I£2|. ^SWS7F S}#EI01 21= AhSsiiE SQ. 01 3?, Oil ?SIiS2J 40jl CHf t!" 

so^ehsi g-tm asm 4? 21D. 

EtJ, 301*0 (21) 2| £3011 EH** (31) 21 aOICHgl* £321 paHOI 400«, M S^lfHS:^ 

=FnS¥WH ioi^ 301*1121 gfor ^mii;^omyy£mmv} m sohsa nssxi (23) qui 

gABfe H (24) s lf±IAJ7l7l tttSPt. .S0I^IS2| V3^2| g^E JtF^Jlli^ 1 - 
^|S@Ch EEMi. ITS- (31) 2J SOtefffl ^§3*1 (23) S*E12| 1WI ^Sfe (30hSg2| 

611 DEI- ^¥21 ^SWS (35d) M 3121^ affil«.:^SSBe (35a ~ 35d) 2| . ZfZfSJ WJtrSi 0*. 

< ti £40cw» a 20| aitsistD. 

01 a hdi s #At§Bia aohsia 21= a dis^ aoFaioii ^ans7h.si.#aoi. 21= 
toi aaaor 2i7i nam Eai^tfn 21*8 sa^aafoia**- saor £gaoi jm^ss 

01 7f^oi2P-. Oldfl 2ISH SEH01I Uloi e^iaOHOM S7I2T SQHJO H^ti $ 212, SOI* £= 
.^y J25m[E7l- 30WHS, SDHJfl E£ HAHU 4= 210-= aaPtSiO. 

0I#2| 731 1-1 LHXI M 1-5 £A|*aO(IAf=, 30HIH (SOhifl) 2J flSSAfe OH^AI 4=A|, OhHl 

4= xi. abc stHJiy^xi, Mei?emoiM saioflig^ -*ju s±4*i, lei^ciis- ^21 

sa> obi, maisasv (w^aj, pet,. aaaM> ma&stiom. ssioji^bi 

■a se= #21. «sns?h Ahsaa. - s*h oim ^sj»s2i aDWE, .. ss ,sai aow 

g^, 30^21 atfirgah--6sei : acif bus^^icf. '{oim 2i§a, ^aomi^a tfaffsioiffljj 
iSsii S$qis .sof 2i«i ^assaoiiasi aoiaoi ^^slitiu, wwm&mTfe aofe 

(dA&si 1-61: 

"e b' s s SS21 ^At^EHa aoniiE (aora) 21 2a 6 011 m asBm ^tt eoid. e 8(a) ^ 

SaEOKi; E 8(b) = E 8(a) 2| A-8 ^g2| EtaEOID. E 8 Ofl Al 36 S ?3SIS(5), 37 
01 ^A|«EHOyA|^, (36), Sfe (37) 2| 2.§2J *S J fijOl ^^J^^ef? 

(3i) oi aoi-ai (aone=) (2D oo s«a th^ (32) on gxiaoi sia. ^ ffsms (36) ^ 

a0ffH^^2| ^SXHSOIil, §(•¥ (37).^ aOKH^S#2J , SJOJ^ ^g^jSOICK 

•g-^ ^sXis (36) SAik "'■5r*'a&. bf3W; :sa?i-^LB6iM; Ma^ass/ aswiy . seiwiSEi 
as^aioiM,. §aM^a^ esoa^ai e2j ^sjas^KAfgao, 

s^ ,?«iHe (37) sa. osu; .§Ei?euidis, gain?s.. astiiy , ^aoiiMssaiaiESa 

OIM, laMiQIM E^ M^AI §2| ^SXHS7KAf§S!D. 

3 DUE (301-if) (21) 21 JCBSSS, M«¥AI OBS.^Xl, ABC ^Al, SsWiy^XI, §a?fML1IOI 

■"■ " • " ' " 

S ^AI«aWAIS, 2 52| ^SXHS7F Sj#EjCH 2i=QH. ^§a= ^S^S2| §4== 3 § 0|.gOI 
01E SCK 

aDKHgs#2| ^SXHSa ^JUS. ,(36) -2| ST^gi^g^ ,|i,OJffi^t.T^ ^loS^i?-! ?- h 
¥ 3 DUBS (37) 2| Em&gMaP- 3101 H(g-3|S(D. OlOfl 2|oO. Sf2| 814? 30 W§ (3?) = 

eeses «*iaxi sn. tra ^ou °i ti- 301^21 gg2i aasoiu ^jh ^§21 sanoi ^ 
e*j-, §2j aorae (37) 7f sesHfl aoinig (p?) 21 as (37a) on ^s-Aiem 

StAJSte 20j SjOiAIH, H°| SE2| &±|7r301AT7| MSW. 301^121 2^§i|a_j. S{-=]]fl2J «3 

s§E7K Tasfflii S2^7^ ad.-. ctra-Aj, sra aoH0i.gi^2i &ch^ saa *^ aof 

J8g (37) 51 £3 (37a) Ofl 9^AMA19tO| «ga01 21= 201 d^31§m. 

aoKHga^ spsXHsa ?sxm (36) 21 s^agis aora (21) 21 ^eseip ssts-s 

E2 20| d^oia. S9.^2 3DHB2I ^§gf§ 2.9.x10 r Pa Q\&, 1.47 xltf Pa OlsWIP". 

01 migofl, abKH'tfinsi *attaai-:«f¥ (36). 21 a«eai e 2.9 xitf s e si. 47 
xitf pa a 201 agqsto. oioi 2i?ij, mi aaagsa- Shir an 30KH^e# ^ai?i= g 

01 SOIXIS £371 21a. 
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sokh233 M$2W\m (i7)7f s*shr sora (21) 2i,ason chskh, irs- (31) 2j aanKwa 
Isa s^aoTsTs 2101 Htesiw. own °m. ^eissiianas>h #5 on 01 s^wp ei 

□S, i!E|5?J|0liH°J £2 E£ iT5 (31) 2| JESOI £2EI= gOi aCHSQ. 0|£i 1-01 £«_£3 
"01 4^ i^-W 30^EH (23) MAI §AISfe K" (24) 2J 3±7r S7fcr|X| 

Sfoag, 301-^.21 3 ggiiE S ^112J §S§1{£7|- mB\J\ SWI ,SQ= S2I7I- SID- 

nan, 27i ^a^ai^s g?i a 1-1 lhxi hi i-5£aiseh2i trs- (31.) 21 sraon «2ir 4=e sip-. 

0122) 1 1-2 Lfi 7i| 731 i-6 gAlfjEHOHAlE, 2D«02| 13011. Di*!" i>2| 30KH2S^ SS2| MSg*)! 

4oS^i ^ys^sloiife raa^Moii 201s 301*021 201 sohsq. nan, sohpk gsta 






sick 01 aisoi; ss^;^ : aF& ^24 gsj =jb?k saw 5121 ica 01221 ^jjw eieii 2- 

71 ISlfS SOK-0 ^jf 21 90* 0\tm 3713 2101 tim^tid.- 01011 2JSI. £T2| £1*011 2|^ SOI- 
gS2| gg21 go^OlU Z&M §§2J SSSOr «7LA1 ^ SCfe 22I7I- StCh 

0I22| HI 1-1 LHXj 3 1-6 £Alt! B101lA|£ (31) Ol 3 01-^ (21 ) 2J (32) Oil 33 £ME101 

sijqa 'flow (2D on 3s 'gxiaor sin soe sa::: waa,.-s , s'-aaw i (2i) : 2j-ww 
2i sTche S^i o^'sjg is : 5qn(^)# #sg §er (2p) oil sxieioi 2iotE sa. 

I, HI 1-2 LHA1 HI 1-6 ^A|«EHOUAIS SOFifl (21) Ofl «2H01 2i= 7H^¥ (31) 2| ^S2J i^ JI 

s^oe aoi S5=a/0is iH^s sifi^s] ss^aotoiE six 

E*!", 01221 HI 1-1 LHA1 HI 1-6 SAIfJEROflAI (31) 21 ^3|#S- 22X. 0123 3101 a©S»>D. 
OI01I 2|*|. '■«» (»)* 3DF2EHS *S»K7I SIS!" V3.'9SSI : a±l7t 301A17I tttSOfl, SOh 

:§§2i aggsEu er¥i»2i =§§m£^ 7a*eiAi ±2k>k sck 

E, 01221 U T-i UW I 1-6 ^AlSEHOIIAI S0f2£H fcaaff-totfgia 

a S0?2EHM ASSKr §*l (23): (HIAI ^AISKSs.SB.. (31) .2 MW2> >ft9.<(3l) ^aSWOIffl 
(14) AKJI2I SOW (19) S -Vl^ftaMOfjl W^iSTO^ffW^OT J^SUM 

sjoiai en) AWisi sora: (19) i "-oai saj*m> -SB- on § dai garaior, s o>2a 

E», 01221 HI 1-1 LH73 HI I^^^BIWAI 30^21 ^M2S ^^S^^P^SnSS^L 

Hiii MBum iiaoii^ Eai 2oi gsa*!- 2^71- 2{Q. ' nat sarsoi gia^ ^a^3all m 
i »ai«j-«SiW, aoiu ao^M m&sfe e!S7^ &±s\n. sown ga^j- uis# sas acfe 

fi2J-7f 2iQ. 

[4Ain i-ii 

E9cS SS2| ^A|(«3 SOhpH (SOfSI) 2J H| f OKI °\tt £cOIQ. 

Ofl^AI ^Hl OfllOaM 828, OflSiaS 87f (2$' SBHOfl^AjA^ HIS) 2^ssw gOTiiMyiiipjt 
U&ti\ 2.6 : 3:9 .: 1 S St.^, mfflSKN. SSS ^SA12| .?a4WS|-«.(S0« ♦800. m 2) if 
-D| iaiO|M201l 0I2S-'«B| ^n. 150 X OHAI 8 A© SSFAIS :«««KN> aomiE .(30^) (21) 

OlOfAl, -.-SII4K7B2S 271 0H^AI 4=73 £30H El*l 0.5 mm, SOI .0.3 na 2| LhS^ V S (V Z}£ 60 
• ) B WM 15 mi, ^ 2 mm, 201 0.5 mm ^TJ^. ARSS SSS^Q; 01 SOUSE (21) 2| V I 
(37) (V ?fE 60 • ) 2| S3S E 10 Ofl LIEltfQ, 

01 SOUEBE (21). 2| 4=AI^2J ^JHIS- 2 mm 01 jl. SmH«9S-4Q M/o* (9-8 ><10* Pa) 2| «WO|..anh 

oi Zmrsan. 

§Xla f-WEaSW E5SH1, :7ISStiet01 ,^.W ; .ShESEs mSohSQ. E 9 Ofl UB 




(31 

aaia swoi' am sax sq. 

01 SOUIIIE (21) B, §91- (20) 2011 ^*^KB SOI-¥^ (15) S ^«SH1. E 2 Oil UEKH= tiW SfS 
SDhSSOfl A^f; SOME (16) 011 l<4&e»6l U ^SS 6 Sfl ttaSMOUHS T3Xlo|CH, 0ISh2) 

30|«flE : 50rpn 

S&> 33* : 20rpm 
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ol-S : 460g/cm!(4.5xl0 4 Pa) 
21^ : 30mro 
2§^?£ : 15 ±MS3/M 
30WZJ- : 3 g 
AM- #afil SS25 ft 2 HH£ 
.: 200m l 

<*Dh£0fl SUM UEKH= UlSiY. 901 aAS ftSft "SSICM ass^ftft ««ra|2£. □ 7WMM *§ 
SFESAN lOOnm/SSI. SUSIH. 12f>. : *Sa SSSQI STSlEISta 

a, ^ssofl °i*K3Dh2i ms^oiu £#:»ya ^ra^s aach 

[#A|0I1 1-2] 

£ 4 Ofl UE1UIS Ul-a 3DM.» :.ft2*l5!D SQI30 ■•(21)..2J..*|*0I ftodel Af2l JUBMOO, ft* 

01 Rodel^ar ICIOOO^SS OI^OIS Zft SOBIROf&fc. IC10Q0/SUBA400. OIE+ ft AfSfftSEK 

30|*|2| SS0I1A1 92| 3004^^ S3DW2I ifflgj^OL aW,(32tt OflAIS 0.15mm. WW (32b) 
MWS 0.3i£ WMi <a&) MAIS 0.45mm ?t SlEft. •«EI$ftS£3 OI^OIS ..ftS 31a. 31b, 31c ft 

01 o»OI-aS £ 2 00 UEKH= 30FS-*|OH AI-goE, Si+SPMI lf>>em 6 3*1 ftEISftOIIHa 3 Oh 

ft Of*@ Sa^S 1 ftAW&T (32ayl.4s (3ufft AtSSKH SQhS'EH *3ft*l (23) Ofl 2|SB 

£ ElSftbi IB 21 S^H^fflft in-si tu *1 ^otSD . 

3DISIE SIS* I 50rpm 

SB- ft 8* .: 5grpm 

SQfsflEOS aii ofS : 2.4x10^a 

apt5fl£2i as : as 

SDWy : 90 £ 

•AJftSOHf : Cabot . A> Sl'£:SS25 ft OI5B#h£S 2 HHS SI*!. 
SOW SS; : 200ml/S 

01 0H2| S390H*£zr 430nm/mln OiaQ. 30I^S$, £ftSXh AKMZ #100 2| OOiotiEE £ft£ 

i ssi- £ai3siaa. 

OHSI S^gmoi \m ««§ ABSS 6 3« gEISSIIOIEIft AJSoHS -SPI SOHSg SJ EM&SSft 67 

12 a 5a=oiAL sis msoioi,- s^s sow ataoi orsas^sr-JHWAja ££H£, = srf oj^j 
i^^liia ^uiW ^^saolSolM^%9^^1as^PiiHS2i aa-si-aa s 

ih-sit.u »=0I PteitaQ-. 
nati v 120 si ■^EJSS1I0IIH2| '3D*2| EHgaS-ftOII £201 415171 A|S|*KH> 150 £!EI5$fl 

nan, i7ifta2i:-ftft#oi o.anm as: (stabf a: *#• Pibj oil as in-situ flmttaah 3 
niijpwai- susph waa= iifrsftu Mfipi ^hs^tao 1 - 

£#:. 260 Siffl ^EJSSIlOiia 3Dh^2| £M^»Slft ^AI^J^, 7H^ (32b) ^1^5 (31b) 01 ^ 
EI2; 280 5SH ^3531013113 30HHIAI 93*° (3tb). 2T-?2tft WsKHI 3«l ^§01 S^SCK 
DAI, &1&W2\ rftgir fl.45bB 2| 7H^?¥ (32c) a 9» (31c) 0)1 2S in-si tu?fl^§ 

45a S5B ^as?noi:ia. ; 3oi-s§ a esu^ssdot in-situ araoi jwiao.- 

[#AI08 1-3) 

£ 5 (HI LhEltH= UBI-.Be: SOWS nftflHBO. ^iigOWSAI Rodel 7J2j I^Djft ^ICIOOOgBMOO § 
iLa=i3 n oinLjii (?n Ofl (32) ft 1 3 ^SSh3P-. (32) W M£l°fll&— S 01^ 

Sate (siTi I Saa V^^a-flSifl^* 

33a, 33b;, 33c 2| '-^HHAL ZfZJ 8 0.t5mm> p. 3mm., 0.45mni El£^ WSaO-. 

di ^ e 2 ofl uehh= um aroi" sois^sj sbhw tfsi abra (21 ) a- ^tmaa. a^fffoi 

SOh^EH (23). .00 .2Jtj ^ElS^OIia^SI. Sft^IIOS in-sltu TU^radh. 

aQlvllE 2124^ : BOrpra 
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§di- a 24: .: 50rpra 

SO&IE08 LWtl : 2.4 xlO'Pa 
3QI68E2I a§ 'SIS 
gaf-Aia- : 90 £. 

AH30KB : Cabot M M2 SS25 M OjSiaSh^S .2 HHS 3*! 

gorai sip 20Q111/S 

01 B82| SSSDMfElr 430nm/min OlSffJ. ,301§S=. #100 2| POIphSE **3 




3EHAI. S7I^EH°I fflSSOl 0>Mi 3 33a .IMOH .SS in-situ. 711*1 gAI*!" 12h HSDWa- SiSSl 

Til maa= in-situ 78*01 ^oisch. 

'SE»i 236£) '"SB <i^»blill'^#2|'E^^« : i«Aitt.ill». ifrCSn - .2| 33b ^g08 £4>P| 4871 

*oi ooa^ stesw.sisoi soFsp-. 

□Ah i?l£BI21 Has 6.45m ^B-SS (31) 2| 33c ¥M01I 32" in-situ 7«*t gA|*j- HUH 

jjhTaat saw* oiiaa= in-situ ?a*oi 

a§Sj2S .t5 (31) 2J 33c ^SHIAl^, 450 §BH •y.EISSBGIiH SOWJaBlXI in-situ 711*01 7Yst\^ 

□. 

iMisw Ml 

E 6 .08 UEHJIS : HKI- 5fS .,BI»W -flRMdaQ. 901-JII (21) £A| Rode I A|2| SDI-S8 

IC1uWSUBA4Q0-# X»*^-aiflqHI.O| H^ff/V 

e e n Uamk um sol ui^gsw §5i¥soms oi^ois m& m) t-nnteio. M -siM 

tfl) 2| 3E308AI «S (3D SI '•9DHKW«-Z99eqsl:'«a«0L 0.1*i (34a. 21 4tt2..*P 
O.Stmn (34d 2| ¥S) «}2Q.; 

OI SO^IM E 2.XHI UERHS W21- 1T£ 30[§X|2j.3[iBB3 AJSSB1, Sifsh^fOI 1/» *SS. 6 2!fl 
Sa5?fO|iH2| 3Dh§, OISI-SJ 22f:°3 2A1*|0L #3" (31) 2| 34a ijtgl AHolCH SQte'EH 5htrS" 
« (23): 08 2|S8 ^EISSIQIiH${e| BfMIM irir-situ 

SOffllE SS* : 50rpm 
gbj- 5|3^ : 50rpm 

SQi$BE08 Oft!- ohS : 2.4 : x'TOfo 
30|*8=2| fi§ : 
SOlAIZt : 90 i 

AhgSOlW : Cabot Al- «I2 SS25 S OiSHS-^S 2 HHS 33 
aora ^Sf : 20Q»f/M 

01 Oisi 823 bfeE= 430na/rain OiaD. SOl^M*, £MS7J AH3I2 #100 2| DOIOhSE £13 

i tea Eaigstso. 

nth iiraefor.irt> abss 6 °in g&Enomm AfgsK« sofs| ,s sass&ir g 
waaT n sB aamoimsii 301*21 Ea^sm trs (3D 21.34a y 

455111, 70 SSa ^SI5^0|iH2| 3QHHIA1 ?21# TEJoHHl 2|oB in-situ 711*011 08371- IrtsSir ^101 S 

oraa. 

□Elll, 3Dli712f ^21101 SOI Al= 34b ^S^S SSSIOI in-situ 7fl*S gAlt!" §31-- W = 

BlAISa- ggol-Tll in-situ 711*01 7hsoiaCK 

no s-se ^asaioiQis 3Dit^ *2i =ai^i fiAiy amoiAi ^sn 7a*pi- ara«a, i4o sa« 

5.a.Olia01IAj2i: SSKHI ; 2|SB in-situ 78*011 Ma?!- miStl ?M0l 

DAL ^7121 -.SS«h ^21-gOI SCHAI^ #5 (31) 2| 34c ^££3 22*101 in-situ 7«*s ^AJSJ- 1 
2L 733 §113178 08aa^ in-situ .78*01 ?te*tao. 

aittst-£abt swsioi; as^ss sw m ^as«opioi2| •sumaMTi in-situ tii*oi 7^iaci. 

[^AI08 1-5] 

E 13 08 UQtiJ bfth g-s SOl-flll fl'2*VftO. StAi^ieWi A10I2 20tam x 50mm, £181 

asl-si obkssI oi^oia «w ^sms o?) #ob, §a afoi^oidi o.6mm 21 sa^ass 
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3. OI^CHS m'SMS. (37) # UV 2^3IS HgSKH, 2 HJSfS^a. 01 (IB. OS" (31) 

Sill °l AK)|* 2Gto x5Q»«, 1 . t5tam OIQ". e*A}SW|Sre. ^3XHS (37) 2! 013 

I55| IS (37a) Oil gg*&Q. 

todel A12| SD« I CI (MM (^s 21a) (HI 20mm x50ran 2| )H^¥ S AIS gOhSI SUBA400 (¥S 21b) (HI 
10nm x40aw> °| 7H^1 .^SSHl. ^ 7H9* §201 HxlolEI* 3#*IOf 2 « 20^ (21).»*«*F 

«q. sdi-si iciooo °i aw-a-sis ?.5 xio 7 Pa, AiMgara suba40o °i s-sie-gss 9.s x 

10*Pa 012. 0F312I Srt&giS 0.29 x 10 w Pa. gEj 520921 2i«&«SS 7.5 x to'Pa OIQ. 

0I01AI. S-A1 «|S|t!- S-M SDR-fl (21) 2| JH^M 5« 0:im» 21. SfS EH0I5.M AI-goKH ^slt^SW 
fe^tnSCt. 01 OR°J SDH ISOfl XHtJ- *'29S|.1I3(V& JOwn.OISWID-. 

01 3DHS E 2 (HI UEKS UKZl ITS SOI^a.(HI 3*tSH2. ^)Jfl U 2| gd-^eiOi 6 SSI M 

a5snona2j go>#. 01*121 22 ©s gAisioi,. ;g a asu 0101221 ^11^21 s-^^uflm in-situ 

gnffl=2i ^34 50rpm 
S0ISe!2j SIS4 ; 50rpi 

SIS (S0ICH4M0I <£UmW *a& SJ^) : 2.4 xlO'Pa 

am gi§ 

gOMZJ; : 90S 

A1#gOW : Cabot A> MS. SS25 § 0ISH#4=S 2 HH3 3*1 
SDIfl'SS : 200mi/M 

01 UII2I -8SaOW*££ 43Dhm/raiti. SO. 01 OH. §011 21*!- ^SJESOOIiHOfl EH*!" SgOlU- 

gofeim*ix] asto, E i4:^ in^itu s ?fi^;^a59Jioiia sg^s^H2i uuimii 

S°l 331=012, £. 14 2| 3EH52J S ^3 (a) 7\ S .^AI01I2| &AI-M1- ^^MgOIQI-. 

e m. aeH=oflAi. s^g i&s-oi2> 9.«saDn ma :oisas-4=M jhwaisi 2-BionAi, a#ois 

«-«S gEISSIlOliH# gOFS02| %^i^OI| HH*IS# Iffl2|, gO^ffl ' (23) S.EI§!9 H2| 

ir.^siMg2i s-ehioio-. . Aieaioiaofl 2i?f ma^s^Ej goh^-s- (^ei5?4ioittiS2i mt+ 
^•21 s^s^do) 21 nm ?mmo. 

[^Aioa 1-6] 

e is oil uem urn irs 2isi &amm assiap.. 

aTA^Aier (42) 01 '«a'S AfOlM 20mm xSOmm, $m Inm 2| ^S#aS (41) s 5HI*K3 (E 15(a)), 

aissaa- (4i) 4=soii urn aoi= (43) ■«; &3,> br3m .^ssais *fe n^sna (e 

15(b)). SBiaOH^AIAI- U3L(HliII3M 828 31- OflillSM 871 # SKUI 4 : 6 £S SWE, 0I22F 

oii^ai §§121 p-p-oiii?gaows!m strasAi mi stiu-. 4=73 (44) ..spi 37100 §a «m 
ia*la^ 15(c)). oioi >j, ou^Ai4=7a (48) § Aissaoii mtm mntm uioim (49) wss 

^ (E 6(d)), OB^AI 4=73 (44) ^ gde ^JmtYZ, OmM^E\ RAICHS e.i-A|^A1^/^S 
Sa/08^AI 4^X|S OlfOjS § (45) § g£D (E 15(e)). 01 P2| # ^IJflS 1.6m OIQ. 

:etttia, -s»di imm (4?) 21 jh 

mm <e 

15(f». 

oichai, ^71 sr agoi, .aam-saah»att.M^ best akhzoii urn, msm n<L*g =?^m 
S2 (E iS(j)k sg aoias ussjo (E is(k)). oi OB 2j gDHfl sgofl CH«-».aa2j 
suaiF^ jO/m-oisK)i2. § agaf goki agg, 7i2i ass; Eipi so. 

4'A|01I0I1A1= a^OI IcJOIMS^ 7H^¥ (46) S. •«& St^Ul SaOIS7> AFSEI2 SIXia.. IWf 

iaioiMM AHisioi, e i5(i) §s oo Ai g Qraiofl 3131- saioi a- 

?oi laioiMM 7Hf?^i ^ssflE aq-, 

^aipiioiiai^, *&ftwt-Wj yen*. oj^Ai 4=737F^¥ -jesa.as aoi sip-. oii^ai 4=7321 

sr<se««i. 1.47 *irfp^"«tssgsi:-a , *BSM&5.3)' xio"Ra:oiD-, 

oin7ii sia «i5a aobsiB. e 2.0U uehs uf» as aobssios s«f9MJi. $n i/«2i ad»?rai 

6 g*l ^32?IIO|3i|2| g0|#. 01*1-21 23 £S ^AloKfl. ^a5?JI0|Itl^2| &^2« 
Ilfll in-situ TII^SKCK 
aOI«0E2|. ag4=. : 50rpm 
gOISS!2| SS4s : 50rpm 

*>s (aoicHssoi aowqiHi *axis -ma ■• 2.4 xio*pa : 
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as : ste 

S01AI2!: : 90S 

AlgSOW : Cabot Ah M 5 SS25 W 0ISH^4S 2 HHH a*! 
SOW Slf ::■ 200n>i/M 

01 tB°J §3S0Mi£= 210nm/min 2Q. Stt. SDfl 21§T gEISSOOIIHOII CHS* i^lLigSSitJ- 
301= ^4SSW S-2iD. . 5E, in-situ. ^OflAl 2012 ^ai5S80lffl 53«S^E12J S!-A1fff 

Mai s 14-ai (bj :om/ Aisaoiami uti vm amas^a soi#» (gaiesnoi 1*1221 §<m- 
mum i-i j 

2DHSA1 Rode I A12| 30isi IC1000/SUBA4CO S AIRSICK, 3 301*000 7H?¥S 1 5 U2312CK 
SO1*02| 5SO0A1 tT2) S01CH#§* I3DW2I. ISiFOi IQwb 0|SK?1 EIE^ ME|^ai&2£ 01^012 

01 SOiaS £ 2 Ofl U&3 H1£1ir= : SOFSSlOi g*|*1H, g£JS>S{0l IpSSS 6 3*1 4'SI5SII0| 

as oi*iei asfss 301*101, ^seissaoittisy ss^=Dfl# in-situ ai^oiaa. 

SQIS0E2J SI 34= : 50rpm 
3B»2i. a|34 : 50rpm 

SOlsflEOfl CH ST ph§ : 2.4 x10>a 
SO|S0E2| fi§ : SIM 
SOWS!" : 90S 

A>§SO1*0 : Cabot Ah M2. SS25 S 0ISH^4=S .2 HHS SI*! 

301SI Sif : 200mi/g 

01 'HI 2) S33 DM£= 430nra/m i h Slti- . 

SDhSS*. *aSXF A10I* 3100 2) Q0I01SE 1 &2!" E203S *|A|*r32h ^21 SDKH^M 

* 5301 £&£I01 SSSStfSCK 01 OH SI §Ta *P21*1= 82| S SI *2HHf£. £91 32 (32| 3 
□KH#3* 1301 £#£IKI :S*2S ID) 2|. gfl ^HHHfOO oi*ia IftJOTiaD. 

■tfTiaF/Wth 30E2J2S 2. 5«H S01S £AI*CT3, £21550 01 01^21 2P?S|£=JI2| in-situ nmB 
[HUM 1-2] 

SOhaSAI Rodel AF2| SOFai. IC1000/SUBA400 1 AlgSKX 3 SPMM^Jj^JL '„ SLJS-'JSPa. 
-301*02) 53O0 Ai ^2( SDKH^e^ S33JW2I; IHaifOI O.lmn 71 E|5i 013SS 01^012 iTS 3 

ontj2i j^^oo aasracF. 

01 SOWOS £ 2 Ofl UB3 UHU- a= 3013*100 SiBFSiOl' 1** ^£JS 6 3*1 23530.01 
IBS. 0I31-2J 22!£S 3^ 150 § 301*101., £353012121 2^2"? J10S in-situ TU^SiaQ. 

30ISOE SI 24 50rpm 

§B>SI24= : 50rpm 

SOISOEOfl CHtiiSIS : 2.4 x lO'Pa 
30KOE2| : fig ) SIM 

anwzf : 90i 

A1§S0W : Cabot AI- J02 SS25 S OlSSS^S 2 HHS Si*! 
•aO»:.Sir : 200mJ?/S 

Ea.a 23 : -ai'ew aioc #100 21 aoioisE s ttas«oiH» i §■ son? hhoid m» 
a aitf/ "sol- dh4= 1? sooai '.mi £&o\ ^§isjb. sols Tii^tt iah ra.saooAj -losfi 

DIIHM¥E12J H>A1^1fO|. Stasia in-situ 70^01 5SW0SD. ^2!^ §31, Ea^&ll 2|tf ^ 

g^S SEISB EI2Q. 301 S*2| 30H2| =JJ02| =§OflAl, 30121 Eai^OII 2|$8 301 

as. o.osm oiaasiD. 

(HlilOfl 1-3] 

2>A1S-X|5fS ^AI*J- AHDE 20mm x50mm, 4»0 2mm 2) 0>31 #§, .^AlCrtl 1-6 21 S^SCT SO^ 3 
01121 JH^^OO, ^21 S32I- SOI-i-ll 5301 GVHt-WWft "HE^ 2AI00 1-6 31 1H3KHI HS5121C1. 
01 ffl|21 SOU . 53011 EH^.ST 53.21, IOSS 10/«m 0191-aCF. 

oi solas £ 2 oil uehh= ui'ai as sDisjioo Swia', =ihi iw> 21. siisFstoi 6 3x1 

^a5SB0IIH2| 30» . 0|*|2| .'3Ea£S 4!A|S10i;" ^aSSOOIB^ dtje<2| S-SSf=Mg in-situ 7i 
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30ISIIE2I SIS4=: 50 rpm 
aQr§S!21 Sia^: 50 rpm 

ttm oop&^oi soraoii 'vami&zn-y- 2.4 x 10 4 pa 
as.; ae 

3DWI2t: 90 S. 

A|-§adra : Cabot Aj- «E SSffi g 0IS2S^S 2 HHS tj*l 
SOW Slf: 200 mi/M 

^AlOfl 1r5, 1-6 21- S&SPIJ liV-situ 311423 Hae?.ll0lia2| I3£S¥92| ffl-ANHf ±*|ESPI 

ow, in-situ (hiai goi^s- (aa^ointe *as^--»wi->- 21 aom 21 

si ^assooiiHoii &to\ -watem. • 

lumw i-4] 

AMI* 20mm x50mm, ^Jfll 2mm 2| S2I^M& .£3,. 1-6 21- SS*PI 3^ 30rSI2r TH^Oll, 

g. aga- gam eboi sw sqi^ aEsgAioir i.*6 -iF-sawn ussi-sp-. 

oi aittf'E 2 w uem \im ars gai&soi s*tsto, ?m i« 21 s^sjoi *tg£! s axi ^ 

EieSIIOIfflSJ 30r3, OI5I-2J £3£S gAISKH,. :?H^?¥g ArSSKM «SI5fl|0|]B2l 2^5^1)11 S in- 
situ 70491-20. 

SQISIIESJ 334= : 50 rpm 

SOh§S!2| $134= : 50 rpm 

*ts odioi^sdrsQFaoi teaffl&'stf) ; 2.4 xio 4 Pa 
as. • -a®. 

3DI-AI2J : 90 £ 

ArSSDM : Cabot A> #2.:SS25 S 0ISi2&£3 2 HHM tj^ 
SDI'Si; 200mi/g 

oi ■> &(hi <°m ^a5?ioifflssi ^biu saai^aDfe a^ra . e i6 s or rasi 

bjaws- ^Mgsj 3a=oioi, ma^afl§r§2i &skh am* th4&i= e!*r»ir ^Mgsi tig-oi 
a«aspi rasott, ?ii4 A|saoiaaha*t*rX| sot s^w 4§oi aa«iaq-. 

[£Ai«BI 1-7] 

B SIS 2] SAI*EH2j 11313, E 2 01 UEILH= 30re*IOilA12| SQHiilE (21) 2) ££3 (SO}CH 
&»M2I- §4SI£ 3) a- SB (31) 2| 3DHIE (21)-2|. aSS* S3I2I Z.^2) g-gOfl CHtl-CH g 
SSIO. 30*281 4S3*I (23) £AI£ &>AhSir4S : CBAHflr'.2flSB) :£»sa 3Qr2r ^)HI E 
3 SOBS*- '*3»r=' ArgiJO. SOrSfll 433*1 (23) (HI A) 4§S BfAftHS- 

illigH, gOHSIEH 43S* (23). 2| A|±*IEI§«10flA|, AllEflOld §23 2012 §5 ^iS3f 

aiHgn, gai-5}- =jja e= sohsaoi 4§sq. 

(3i) 2i goi-ai (2i) 2i gag* 32t2i a-^oi as s^, as- on ^21 got-m (21) on 

S«EI= 1S¥(W SJHSr&'-aoraOfl 2|*l- H2| £#01 IJJ? B#l-, aPI^EH 4§§-*l (23) OflAI D|2f^ 

tffiiaoi.ss 4= s?i ' □'§«•> stiH2f <=lh es aofsas .sasw arstf * aa. tj-Bx a-s 
on si a oral (2i) 2i axa^ aa2i z^oi u?.i§ ; .s?^, &?\ la^oii. sxnsi= go^ =21 
adoivsitf dstTf" aoi^a ■■*ss«i (23) 21 dsol 3«wsa^ : aDR , '?.a 5= ao®a# ifs»i- 

7(1 4§W 4 . 

□1011 EHShOI S ^AitSEHftlAlb. aOr^EH 4^§*l (23) UM .*9tt £>SS S3AI, 30R ^Bl E= 
aOrlSs SfSSCT * Sis 3^2| &£2| 2271- 3 Dh^EH 4SS*I (23) OflAI 4§H 4= 2iE 

a, a on (2i) 2i us& .'(&u\a\&w& a«sh= a) 21- trs- (3D 21 axa^ ajasj a-^s ssth 
maAf. aDrSSMAi aohsa *ss« (23) aaw fen e= gohs§s sra*w 4§ 

s as 21 £jAi*EHa aop^ $w. es a uyws 21 «s»an chskm e 2 t &5§tcn 

^giCK aDh^EH 4§§-*T(23) S= &>A©&4« ^®!MS) SLS^EI aOW .5.H E 

aohsoii tia- oi) a aorai^i aioisj aoffijaj ^mii ^mm awk sniet ^wi e^ aoif §21 
4§ otiAi «ai9fi-£i£7F-aoras sicf . ^st^ onaoi Sstj- bha g-s a oral 

Oil 2|«k ,S5I0| U¥ 8*& S^21 Dieit!^ 412.2:15 (31) 21 ^OU SiSEIS MS^Ofl SUolS 30K 
OlOfl CH^GM M ^AI«EH01IAI£. S aS2| ^AI^!EH2| 5SAI 1011 d2 § 

• oiei mm dssAj ^nssi (eai ^ n i\^m ?n, aaew aai^a ^ss^i (23) on . 
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h M±2yy\^tin ?\^z.\o\ 2i= ds» mstsm,. onoi nm moo. saiga 

sW, AWI2I S Oral 2] SlStKR SW §3-§SIIAI = S^EIE, -SOW 5n E= 

so^ssi «soi'Ai'9rs *s*i= sol soisa. 

[■fiW«.ffl 1-91 

E 17 S'fi' SJ221 SAJBBI3 30>5*i2J Sffi2| ¥=2| 93E0ICI-. £ 1? (HIA1 51 S 2 

= ±301X13 OI^CHS 52 = iT X1XICH, 53 £ 0 9, 54 =• ZHa&SSI. 55 = SSS, 56 

£ iEOOTO 5M#£i, 57 'S SHOIQ. 

Olg§*l (51) (HI #5 (3D # ST XIXICH (52) 71 g*TE|2. ST (52) 21 £EW fS" 

SoiM 71§W, 3» (20)21 (22) Oil WflEIOI 2D. §TS OD..S §T *I 

HCH J52) 2 0IS5*I (51) # gSKH (20) OH gxISIOl SO. ., OIWS-XI (51) SAIfe 
301*1 2101 KIMS ±EA0\7i SOf AfSSQ. . & XWCH (52) = DMIi^g E|CH 2J20I. 2101- 

2j ss^aoi 3DJSg2i asoiti st^i.^s. *jt> iss aa sta. 301*1121 ssjs si-w 

o|-7l m. (20) 21 7H^ (22) *WCH (52) 21 Z^S, J3E|>; (grease) (EA| 4SSft E£ 0 
H (53) 2| SjCHS tt^S JjSOf 21CK 

0IS3*I (51): (HI 21SH §• XITatH (52); S #5 (31) 01 E'17 f2J gt\ftV23. OlSttSS'*!. -«5 

(31). si. aam.j ch^ss?!, pisaq. 




usiFiu suso, . aas^ffl a-trssi (23) on sjse sois§2i asoiu.sj^m .^§ai MAia 

th Z.ra?3WS*l' (54) 3A1= SiSS?l£21 SjEIS OIS» {3A| , £3 3Els OIS*!- fl}Af; E£ a 

s sAierot a>Ann smm n 4©soi sjsswi qe^ hchspi dsi s^sis sai m\ 
zraraas* (54) 2i *s3aiss?a. aois*i2! asa (55), ^qiow sm^ei (56). s sshdi a§ 

±91017321 SET (57) #.^S*H. SB (31) 2) SQKH&M^ 5311 30KH#M3 £3=200121 (EA| 

i^) 2i aora^ei 2.^.01 flioiaQ.., .ian! r a*ia;a3*i (5»>.s*ag crsoi.sitt.as 01.) 
21 5311 ^aasnoiffl (eai s§f) 2i i 3orauej 2j^2i mz, &?\ zmoi v& sssw ti£# 

3SE1 (55) S :«SE|XH ^AISIQ, 

1. S2I flEraaioiiiiai gnw.oFs iniDm.Ea^oi .^Aisiif. =ai^ sons ss: (310 21 s.<s ?\ 

SIIOIIH^ 30ISIIH (16) (HI §«rEJCH 30K7h MAISD; OI^CT! 3DSS. =e«aS30l 51CHS &>m 

Oi ^AI^EHMAte; g-5 (31) 2| 3DttH^S* S32F SOKHS-fe ^aa?J0|ii|2| SDraaf?! Z!^3 
XIS-S (54) 3 AmSIOI «S (54) 2| 9I*JHI01M '.tfAWKl 2tW3. ^373S« (54V CHdOll 30l«l 
(21) 2| 0H6!Sim aXloFS §«m gaSBS SO. Qi :3^=« SUm (21) 2) oiags-g 
(31) 21 SOKH-^s^ I9i £ 17 §2| SfStf^S OISA|?IE^ .OISS« (51) S J3I0JSI3 SCK 

301SI (21) 2J □ha^Bim SXISfe S-XIS^ '(Kl+5^ S9I?1I SOI OiSSD. 

a«f. a^axis^i (54) s SO1S02I oi-e^oig 3?nsh= §*i sfs* oigsioi, on 21 ?ixim 
7(iioi*BE aq. 

0I2FS0I S ^AI^EHM 21*1- aohS^OIIAfe, 0|§&*l (51) OH 21%i (31) 21 SpKHgfft 53 
21 91x171- 2iCH, WB (3\) 21 I32F 3DI-Dl^s3 ^51591012121 3D1S AH3IIHI Zn 

# 301SI (21) 21 53011 CHSHD1 .STS OD 2| 301CH^#^ 5301. S^ ®QW2. £ pW?\r 

HflSOll, 30F§32| 3S0IU- it& MM^U 4 2iCh 01 (HI 2JSi, gfflCHI bl?» SStf: 

§3^ 4= sips 22K?i aa'. 

Eth, S ^AJ^EHOll 21*1- Sara^DflAiS, WJ* (31) 21 533J- £215511011121 30132121 ^ 
101=. fe^l 2.ra«JI ^ ^§oll73E^ gSEl (55) S ^§301 OI^CHTaES MXia, 01 MCHS311S 

b-ei asa (55j oil 2jji soea, wytm, =aa 9 eso^i Aia^s^a sohsnsi oieifs 
oii^sw. s2i-,s'aai::tfEia«i.oiiB2i.garaa-2r--2W*3ionis aa. 

01^21 Z{- flAlsa2|.flg(HIA! = ,.fi|HI=80O|iH 1.S21 .SDPHiSt IUiniQ'30iai21 EEfl^S ^A|Sh 
S2£l Fill OIS i!A|«EH= 2 S 0^2| SjgtJ &i>2| ^E|=?110|ia2| 30^1 §SW BDI- 

a 3oi-a2i,Eai^# ^aisis 2?ohe as .moi'd-. ■ 

[^A|*EH 1-101 

b ^Ai^ai(HiAi2i .anra«i2i ?m^&s m 1-9 ^ai^ehouaisi ?s (e 17) a- ssa^sh se* 

■ "■ ; "■- ~ '"" "'S tu 

*|x| 
(22) 

.... . MBi 

=91012171 2Jg [ffl(HI-..a0tfQ (21) 21 53011 EHtJ" SS (3T) 2| 30101^^.5321 HSffOI D 3\ 
nS.m 89 '(31) S OI§AI?IE^ §s> (2Q) 2| £1301 §7|*J- §512! SICHS flAJtlO. 

ersti mat sol 3oisou aoisa es st^DBS uhohsj- leasoi ^2, a 012121 §^ 
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onsmssoi 9\7\s.m »otaa-a?nnsoi. sohai (2i).°i saas soei- ^Mom ^/rn a 
an. sort (2D gin so^iesu- *4m EassooioisH £i.§# gntw. sum gAiou 

Ea^tfe 31 Cin-situ Q TKIOIIAl) OI ^SHIK. 

0121- ITOI, ft ^AI^EHM 2|fcj- 30h3*IOJAi=» 0IS3SI (51) M:-2|*ll sTS (31) 21 SQHa^^JSS 
(21) 21| '53011 fflth #5 (31) 2J 3QKH4 , S^ 5B2| US ^1 3711 W3 2171 IDiSIHL SDI-CH^fS) 

aofg ^aisb^ sfeiafe Eaaoii 2ian ^ sami.*^ 5301 =sa= hoi S3, sof 

oioii 21st, saHOfl Bitii 3afai# ; §:7izf sawn mwu :4» sin . 3^ai as §2i a&ejEpi- 
^ffl^ffl; al- sai^s ■•■Swprw Ar.a» ass sm soi- 4*21 sauna* sum aati- aa 

Al 2J0I E»EI 71 UHSWL 3 0(08 : £= Ul SS a9V «H& 2 :2iD . 

01221 SI 1-9; a 1-ld- S AISEflOlWik; H*2* 201 *SSCI *I*KWA|2J, gDlflSI 5 

3M CHtr S2I 30KH£m4 5321 jfflg^ d =. #Sj# Ufffl- ifS 01 SOU 2|*fl 0/u» < d s400*ra:O| 21 
. E* «2| '-201, UJBSHICK' 

E, 0IS ^A!SEH(HI>y£ ; M UsL^ -^pti VliSM Ahsie .^01 Hht^Q. 






gEraojsxioiQv 

3" US! (58) 2] ^EHrtS £S3J?if:(59) 01, Sl-SOfe SSJtT (60) 01 §*!£IOI S!P. E2J-. § 

r (20) m ^sa 

Oj SIP-. 

IT 3§1 (58) S S-HS'I (58) 0j2l 2J§?0I S3 1 (SST) 1 M0||=, HAM (21) 2| 53011 CHSI-01 
eg2?f <59) 2| S0im&S4 530| §^ US mi7h EI2, SSh (20) 2| (22) OH gxIBOl 

^•ESHI H*ra01 21= ^Sa^r (59); 0| #«*fEft 

^335?S- (59) 01 ^ttitfES ^S3 SOhifl (21) .2| 53011 At ?l£ : SS2IAI3, ^ElSSIiOIIH 
(17) (22) SI01I IB01I=; E 18(b) Ofl OEM tiW HO! ^32^ (59) 2| SDKH^S^ 

S3S. ^eieSflOlffl (59) 2| 3DI301|^*f*H^. 

Oia- aOI. 52fflCH5» (61) Oil 21*11 3335 (SB) LH2| aqg SJ^SAN, TOIS^Xf?) § 
#S&tr (59) = 2| fSOICH&M 53S E 18 -S2J ^S(Stf£S OI§A|?|= 0|§§5d£A) 71^ 

g2> (20) 
2i# EBOfl S 

/ oo \ -O I (IB Of -7-1 

§ m " (say iH2i" -sra¥" a^ r (¥a)~bT a ^# -Stf (20):~2i a 3011 s3i»:«»i 3 - hioim ^Aito, 
msm^ 53= ^assiioiia (17) 21 {53011 n 012121 #1x1011 sis w ?g2?t (59) 21 

SOP^l^ 53S SOhX-ll (21) 2i; 53M DISKW.vS^ HffOITfl BP:. 

(20) OfEHOt, SOia^a SifS-xl (23) 7f mxlElOl SlUi S0fS§2| 3g S af^Jlfl HI 
1-9 ^A|^EH2|: 0(S7hX|S ^AISD; 

ami ^sn^sr (59) 5321 mm mom^'M soirsii (21 ) 21 Eeuas anra- 3of awioii 

^Al^ §271- SCH in-situ (3 AEI01IA1) =£0^01 7fe5ID. 

egiinf (59) 2J gOKH£S# 53= 30l : §g2| as. E=. «.SS ^ OH ^asmOliH (17) 

2i- aoj si^u; ^. s**^ &oe sp. 

S ^AI^EHOIIAIS, 0\SM 2|i|| ^S3?tf (59) 2| SOfi'CH ^Sfl (23) S¥E12| &0| Sill- 

ofe ^= (30lS§2| 2§0IU 5f¥)ffl *§0II AFMSF3 2i= -if ft) 2| HBSlf d S. ^SSOIIAI :0*» < 
d s400/<m 3 2101 tim^m, )0m < d s2p0A«i 3 .3101 §51 UIS3|*0. 

0I2F SOL ft tfAltfEHOI 2|*i- 3O^I01iAI^ t 2§I (58) LH2J gT^OI ^01213 &2| 3DICH^f f 
532) m\7\ 101213 2i0), =Mag :DOI0e= *S0I 3^ffl2| "fflW »3WMB,- 30W2I 
53011 EHtJ- S2| : 30KH&S3 532| 12JifO| 10173 SID- CO-a-AI. SOfOl^s 30l-o13AI 

S^siaefe EaiSoii sm »si s o\mm*. 5301 =^as sioi. aoi sofsa?) agoiu at^n 

m%m t& tfAltt.'^-SCD:"' OlOfl 2ISII, SEH01I "HIS! StUflTS 57r2f 3DHH A1#I? ^ 2i 

21 aofCH^M soHJii aatj sa Aiaor e^a7i uiisofi,, soioii as uiss saw * 210= sm- 
^21P; " •-' 

01^ a St]- OIS tfAISfflM aOIAIE. SSJ- (20) OtSHOfl gtiaCH °1 = SDh^EH 43.3X1 (23) £zr 
ffl-A«f4« (&AW.a:iS4SB) 2£¥E1 30hSS2| 3g a st=« 4SS Sh= 5»ft 0|§Sfe S 
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oi ao^EH *§§*i (23) s asa e.ujMa- ±wsa. §sei (eai 4s§r) hai 

Aaaoid ess sois s-s iajMgih umoKS, asnjr- irs Eft sorssoi aaaa . a 

sift Hi . s^aoras ceo ?7ofa 12s aasia sat!- t^ra a^attssw sor§§2i aa 

Eft e^l Sift 3*1 Oia*|E SQ. 
[SAIN i-7] 

E 17 Oil UErB Hffir US #ft 3 0.13*1 B.H2*raO. . 10mm 21 01.13*1 Of 

^aioixi) (so oil sr xixicH (52) s s«isfu2/3 ^sofl oea *b (3i) s wxtsrso. 

wuK (20) OrSiOil S0h3EH 333*1 (23) S -3*13*13* • (54) ft HH*ISI2iO. 3-33*13*1 (54) 
SAi 2££?i± 71 ?a OlSt? SMS AJfSKlQ. 

OlOiAJ, #5 (31) 2| AWSOfl SMMM -Tl^g 301*8 (21) (Rode I Ar°i IC 1000/SUBA 403) B 

dsf tzflfoi sasiaa; ^asa*i3*r(54j s*H2i . dsoa -em ts.oi) 3321 . aotft, . -*a 
(3i) a ratiMst* feu- aasspoiiiei 30133121 * .•»(Ha£^-«a»rao. 

oi*. §^siawi i«n 6 s*j aasaofiHa; oi*F2| sass i a^ isas soiskb, a 
cii^a 3§3*i (23) oil 2isii gaiagioiia2i sa^i-swa in-situ nmttto. 

HQWE-aa* -50 rpm 
•SS!- : 50 rpm 

30I68E08 CHtJ »r5 : 2.4 x 10' Pa 
SQIS8E2I S§ : SJg 
3DWZM '90 5. 

AiSaOM. : Cabot, AJ MS. SS25 ,a 0I5I2&4S:2 S HiiS 3*1 
30ffi| 'Spf : : : 2O0m4/i*. 

SOUS*. £.aaAT AK)| * #100 2j 00101==. £as i S5:iESII^t2D. 

B3K 30h ; a*21 301*821 HFMMI, 30121 ES308 2|S« 30118 (21) .ft Q.17b» OlEEEi* 
Lh (31) ■« £3SIXJ SHS5tr.\ 

isoia s 19 2j n^koiiAl. sis 5boi5. s*s aoia an Qisas^a.aflrAizi 3eh 

MAI «eta 613558011113 301321 ^ .^S SI08 HH*ISIB .11121* 30l#EH =f33*l (23) S 

hSs SVAfSS i!s"|gH2|. SEHIQID. 150 32| 4'EI5S0dlul 3^21 aOHW 2101AI. SOCTAJS* 
El Alroi 32l*rbi^^aOil E 19 2J ^ (a) OH UEm. .UFffl- iflMaQI SOi 

xin, gfa» in-situ nm\ ^aieisd; 

l^AIMV-8] 

^aiob 1-7 w. satr §a (e i?) m umvn. ^ai«eh jeb 2-4 21 a^a^issig, ao^a. 
Is (3i) 01 sassdfa dRHoo aa tnoiift irsi, aaH3fa*« -esm ^ gS™^!^ 
aoram-21 2.^01 0.1 mm, a 012121 $j«oii sia.moift trsi aoKH^a^ sash ^1 sokh^m2i 

30021-21: 2.^01 0 • Son 7KEIES. jy pife «D. 

til*. StfSPHDI 1/m> S«S' 6 3*1 ^aftSDOIttia, 0|«12| 1^ 3^ 150. §• a0f&U2, 3. 

□Kfe'EH ^SS*I (23) Oil; 2|SK31 ^EI5SB0|iH2| SS^fflia In-situ ^s|*|-SO. 

SDISflE Sia^ : 50 rpm 

§uk : 50 rpm 

S DISH EOil CHS- SIS : .2.4 x \Q 4 Pa 
30I5IIE2I a= : gtS 
aahA^ V 90 i 

Arfaop : Cabot Ar IflS SS25;1 plSgS^S 2 HHS 3*) 

aoi-jai isiF : 200mj!/s 

Eai^ 521 ; £M2JA> AWIS #100.21 DOIOFSE £.aS ^aSSOtilfflS 1 S 30F§- ffliOICi- 1 S2!" 

n ail-. 301- 3*2) 30«2| =l)fl .^§OilAI, 30F21 E 31^1 Oil 2|SH 3 0^1 ft 0.15mm DI-EEiaSU. ST 
S (31) g ^a^ixi o^otK Eth, 150 521 ^a5310IB SSII 30KHI g0[AI. JSl&AWiJli 

Ci- aaoTalim.oiii =2.khi e 19.21.^. (b) on uayj uia- a^ ew^a- ^simisoi soixm, 

'SSB in-situ 31*01. aAJEISJQ. 
[^AIOII 1-9] 

e i8 on lews biara^. 12m st^/ansfl* assKO. ^ n§i (58) 21 ^oiift .$n 
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0.2mm 24 MIW.(59) g- S*»m , ; ShBOII£ ^BIST (60) § &^KD. 

m<2H°& (93) 21 AlOI^Oil. 5>^0i 30lfl! (21) (Rode I ,Af21 1C 1Q0Q/SUBA 400) # § 

3- (26) on W*i»a, oiQiAl &sr Ai2j ^sn^sr (59) 21 aomi^s** xsss^ei aahx-u 

(20) 2J 2|3|0| 0.6mm 71- ElEii ST USS (58) » S» (20) 21 7H=t¥ (22) Oil 

SaiSSilOliB (17) 1\ 7H^¥ (22) &08 2il KB OSS, :# .H3# (58) LH 2| 2^1 7BI»Hl. ^SUStf 
(59) 2| 53= tfEI'59QllH (17) 21 :9CIIS01 gsjflE^ gS§h2Q, 

oi*, ■<4ffleroL.-w-*«a-*a*i : ^a5saoims,. oieF2j.22!£s:-i .3*1 a^ ibo .§ aoem, a 

□hgEH *83*l (23) 0)1 .21*1 flasnOlfflSI a^°«=l f , in-situ 7||*mSQ. 

aawE aa^ ia) r P m 

S9!- 334= : 50 rpra 

aOfi?OEOfl CHt!" 3h§ ; 2.4 x 10* Pa 

aoi«E2i ; as s§ 

aoWZj: : 90 k 

AFSaOI-SI : Cabot Ah »5 -SS25:g* 'OF£ji»$B 2 HH£ Vfl3 

saw Sf ;: 20p ni/g 

=aai2 ^saw AKJii #1 oo 2|: qojdisH 4ms : i sr5?jidi a m i g aorar raoja i Kit 

a iah gat ting aan2j ^m-^soiw, abfti- -siiaitti 2iM aorais o.t6mm nagasLh # 
(72pa -.feaS. seta. ait ibo ssi sassioiia .aaa aom -swat. :aora ai.^ei «bri- 

Al ZK)| GHi= ^2iD1i £ 1 9 2f (c) Oil UEH£ Hf2l^£.e!*ttlt ±S!MSQ| SCHXIIL, SS 

gj- in-situ Tfl^OI sAitiaa. 

.OI«IDt. S;SS2| .3 2 2J ^SJf g&ZM 8\ttW9M ^:QMtiB\2\Mm fiStiO. 
[£A|«EH 2-1] 

e 20 eii-sa '□uoi^vags-jfras ^ u&yj ms^moiq. esa paroii hisu-sm ai*iskh, 

373 igi S2QQ (WAI; DgGfl ?iX||Sf£ ig S201 . ~ S204 ^OIlAi 5}§tf XlEISgM aoffiTCh fl@1 

on ma-, i9 S201 - 5204 2) 01^ twaa^attttQ. 

ia S201 s^-'iia'sarbiiag sas ^ai^is i+tesoia. is S02 s cvo. soa 2jsn ^as 
3ioi q aaoi sa^rs s^^cvd-ssoiq. ia,s203 •■s-u&swnm a^s §21 
saf&a- sterns a^fi/S«soia; r ig S204 :& ^Eiasotmoo oiss ois^assoi 

CVD £g £ES 'Zj^tfgS9*0f S205 3 , a«t!tf. iH S205. CMP SSOIQ. CMP: s§ 

"mais s aaoi ^ anisaofl 2iM,:.:#2]^a^2i:s&a- e= st^a ciHi-oii sa2j s^^.aoF 
in -fiie aoid :'-j[dua8lmI/Sl.^■a^so^owolsO l . 



CMP S§ 01* iH $206 a^ti-CK ^ S206 S 5S3i ssoiq. 

El 4: SSOflAIS,. 'fi|EI9IO|ffl-&t E0WiM2| £3E; hfB9fl> 0I€^ bi^OII 21t!" ^a5?flO|iag21 si 

snBEjEj aAK ^EiaaioiiH2j #4K3i oi^cHaa. att as is S207 ««st-axi.i 

§^ (1^) 012121 Ofl^Ofl 2^1-01 S'^Wtn, a * M73iM7F ^aan, onsoi MU M^asoa 

oioiAi ie. S208 oiiAj §str ava9'0('-^Eisi&xi#-sssioi' k ■sfaas ataaa is S200 : ; -ss 
aso^t, si^ £bs sj^ks ■tfa"a*-diJB'«ot asBBQi^aaai- i^i S208 (wat a ssoi 

e isw.»»s'a auroii aim^tWAife cmp : ^oj;Af e.sfsoi ^.§su,&a| 
msofl/ dp s§oiiAi2i aoF§§2j st^-ni2i^«s.s.a£^i- sis-a^sw, cmp.ssinai 

21 aij-aoi sf^iia. .. .01011 stswi, sa2i etsM.-' dudi^asvKioi :uit»HH saie^s a-sa 

i*K tf^a □HHDti 7315 5SAfli 01.21 2|"'BEa aUWli 7315 =SA1li21 CMP SSOfl B -ITS 

on a*r aoFs^rs,A«s .^s s^ia. 

oi^ooai flsth UF2F sol s sss Bsa is ksAiii S2i op'ssv-an, shssai a»jt 

* 2iH, 01011 2loL CMP 5S0HAI2I: aDhSS2| asSSSE a&;.Sf^MI2| ^§§§£71- tr^u^^L 

cmp s§oiiai2) ai+aoi «»ao. cosku, seh2i auwii assfaM uioH ?gdrg£s 
£a QHtOlia *.2ia. 

s a^2i ssoiiAis, s i oil UEHttfe hef as/iigoi si£s! «idiiH2i aow ni MO) SSJtlTd 
a. s wicH^ae ?i&2i seaa 9it»-aDKe, as ^sse a*§s * 2ie^ bsoiq. 
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wmsmm admssh-aamB- ?hisko, £7i ^amat £7i aonjgjL 'S9I3! 

£8101 Al, £71 30^21- £7rS0ttH£3# £CH0|§AIU«3*1, £71 30KH£ls SOfcfe 

3015*1011 AfS5i= aorasAi, 

£7i aot-aioii^, £7i aQicH£M2i Saaoras s^4ss -ais'ste =sa-s #ai-Ai?i7i «stef i?h oi 

£2| 7H^7|- tfXISIH. £71 .^qi^M=/ SJ01E *S.»0| 0)*» ^S*J ^(windo* plates)0| Jlgg 
0173 212. b|7lSA|0flA12| £71 30^-1121 ;a£3(a0hEH£§3h S*Sh= 3)2h £71 ^2f2| £71 353 

$ aara 2*2501 sofsisaioiiaisi £71 aoraisi a*e«wttdE stii ssei= 21 wsas.a^ 
aoi-a. 

3^2 

aohoi£Ms Aixise aoisiE2j aoras ^uism. £7i .-.anas- £7i aoicH£S ahdim anrai 

OTAI2! £EH0flA|, £7f 3 0I-SI2I- £71 3C3KH £§#. £CH 0f§ A|U , £71 3DKH£11 30l«fe 
SO©X|0« A^= aOfSBSAI. 

£71 3OM0i=. £71 3QtCH£121 ElSOram StfStSS ^S3« #3FAI?I7I 9tt* 17H. 01 
£2| 7H^^7F gXIEIIL, £71 7H^011=. . ^OIE Sg^Ofl PISH ^SS> S©0| IISISDI73 212, £71 
SSS> 2S.0I£2J #SA1MS OI^CHS SfrAftStf ^£3= ^SSS. Sl~ SOW. 

SB 2; v trtl SipjAJ.. 



«'sss sh= aotsa. 
a i if as 3 twi siojAj. 

£71 ^SJBfig S £71 ".aOKHttM' ?S«S2J aUKNttUi =. 2.9 x1Q : Pa se si . 47 xlO* Pa 

aaKH£§s Timm aotsB=ah. annus -yuma* £7i aoraiai- £7i aoKH£s awkhi aoi-ms 

7HXHAI2! £EH0HAI. £71 S0hill2K£7| SOKH£SS £EHPI§AHjSSAd. £71 aOKH£SS 30131= 

a oi§*ioii Ah^a =. 3 oras Ai , 

£7i soneofe. £7i sokh£S2i insoras sfsjsiss «*§iis #2i-Ai?i7i sit* ith oi 

301-321 SSOfl CHSB £71 ^S2| £7l 3nKH£SS 230! §^ 101212. 01 IBSIPOI .93|S|:.£E= 
S^SjSS 21S MSSS «fe BOM'. 

Jffl 5 tHH 2101 A|. 

£71 71-TqCH, £71 liSlfiOi ,£71 TH^OfQ tf^?j" SSa«l, £71 ISilfOI S*fto 

U=m 7 

*0 5 tKW 210JAI. 

£71 121101 littflW LH2| 27H: 0|£2| %gWH U^n £71 131101 &7P!£ : S B 

a*>= 21s *gss sffe aura.; 

3^ 8 

a 5..tHN SlQlAir 

£71 trS= g*S S5 *£2I ^SBOICH, £71 tfSOl £71 30^21 53011 DISH HI±S« g^EIOI 
2101 £71 IBS HOI 3^5} «S at*Sh= 3lS.Sg£S *J= 30^. 

3okh£ss 7u.m= wm£W&mm'?wm* £7i saraia- £7i aoioi£i Ahoioj. ao[gs 
%mm^mM. WaDn»&i aoKdi£SS £DioisAiasm £7i aora£ss ao.i«t= 
s os-soii a^si= aoi-aisAi. 

£71 SOraWIS, £71 30|CH.£12| ffl30F31 im^SS ^2hA!?|7| 13HJ0I 
£2| 5H?*7l tf*ftlSL £7|.7H^V0fl=, SJ01S §§ifO|| CHSH SOOI .JI»SCH7a 2iH. £71 

- - — — 101212/ £7! STSS, «KI7tett 
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M 1 «• LH XI m 9 «• § CHiz *T*KHI 2101 AJ, 

691 S0.|-jB°l aiS-2F 691 671 5153^ 321-21 B ~?\. 0 /» < 6 *400 *» 2! 

3§ Sfe 301*0 . 

M 1 « LHAI 391 9 tJ- § Oliz # SUM 2J0iA|, 

491 S0K&H21 691 «"32| 671 323^ 321-21 ZJ-^SJ 3|4St' Q 7h 10 m < Q s200 * n 9 

12 

JS 1 LH73 jffl 9 S Olhs trtflN 2101AI, 

691 301^21 aS92h 691 tr32| 691 S£3«| 32^ 3? ! a(?m2| JBW LH, 5= ALS QE 7H 
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